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Abstract
CAUSATIVE FACTORS OF CRASHES BETWEEN A MOTOR VEHICLE AND
THE AMISH AND OLD ORDER MENNONITE HORSE AND BUGGY
By Cory A. Anderson, M.U.R.P.
A thesis submitted in partial fulfillment of the requirements for the degree of
Master of Urban and Regional Planning at Virginia Commonwealth University.
Virginia Commonwealth University, 2008
Committee Chair: Dr. Xueming (Jimmy) Chen, Associate Professor

Horse and buggy transportation is spreading as rapidly as its Amish and Old
Order Mennonite users are, as are buggy crashes with motor vehicles. This
study examines the primary causes of 76 reported horse and buggy crashes in
Pennsylvania in 2006. The main crash types identified include a motorist rearending a forward-moving buggy, motorist failing to pass a buggy, buggy struck
while crossing an intersection, and buggy struck while making a left turn.
While causative factors varied for each crash type, major factors include the
motorist or buggy driver incorrectly comprehending speed differentials, the
motorist acting carelessly around the buggy, and miscommunication between
the motorist and buggy driver. Within these crash types, buggy conspicuity
was neither a major issue nor a possible cause in most.
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Chapter 1 Background and Literature Review
This descriptive study describes the extent to which various causative
factors and conditions resulted in a motor vehicle striking a horse and buggy
on a public road. The horse and buggies in this study were those operated by
the Old Order Amish and Old Order Mennonite populations in Pennsylvania.
While there were a variety of potential causative factors, particular attention
was given to buggy conspicuity, as it has received considerable attention in
discussions of crashes. A sample of causative factors considered in this study
include

motor

vehicle

operator

inattentiveness

(i.e.

distracted

driver

behaviors), aggressive driving behaviors such as speeding and impatience,
carelessness,

intoxication,

buggy

miscommunication

of

maneuvering

intentions, overestimation of closing speed by motorist, environmental
conditions, the glare and glare of the sun, and motorist’s and buggy driver’s
obstruction of vision, among others.
In order to assess the extent to which various factors caused crashes,
this study examined 76 buggy crashes that occurred in 2006 in the
Commonwealth of Pennsylvania. Using data from the state crash database,
which was derived from police crash reports, the crashes were reconstructed
as sufficient information was available for each incident and then categorized
into crashes with similar scenarios. From these scenarios, the paper argues
for the existence of several primary crash types and causes by type.
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A. Rationale
The Anabaptists, including Mennonites and Amish, are one of the
fastest growing groups in the U.S., most of which is attributed to natural
increase. The population has an historic growth rate of 30% to 48% per
decade (Hostetler, 1993). When a settlement grows too large, a group will
relocate to a new area, at an average of eight new settlements a year for the
latter part of the 20th century (Luthy, 1994). As Old Order populations grow
and spread, communities across the US struggle to address the new
challenges these groups bring. Transportation systems are often ill prepared
to handle the unique demands of Old Order communities. The initial reaction
is to ascribe crashes between motorists and buggies to poor conspicuity of the
buggy, at times causing a reaction among the Old Orders for better reflective
markings and lighting on the cabin’s rear exterior.
The brittle wood and fiberglass materials from which buggies are made
make them especially susceptible to extensive damage when struck.
Investigating crash causation is important to Amish and Old Order Mennonite
health and physical well-being as well as protection of property. According to
Piacentini (2003), of 176 crashes reported to an Amish newspaper between
1999 and 2002, 75 buggies (43%) sustained extensive damage or were
destroyed, and about 10% of buggy crashes involved a fatality. Vitale,
Rzucidlo, Shaffer, Ceneviva, and Thomas (2006) found that buggy crashes
with motor vehicles constituted the second highest reason for Amish
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admissions to the hospital. Compared to all other categories, including “falls”
which was ranked number one, crashes brought the patients the highest odds
of surgery and greatest expenses and second longest hospital stays. Knowing
how to reduce buggy crashes will also make an impact in protecting the heath
of the Amish and Old Order Mennonites.
Research thus far has only examined aggregated crash statistics, road
geometry, and, in one case, feedback from public meetings and surveys. In
analyzing crash data for individual crashes and drawing correlations among
crashes, this study provides a framework that has the potential to change the
way planners, safety agents, and Amish and Mennonites approach crash
mitigation. Presently, those dealing with horse and buggy transportation may
either second-guess the problem and provide second-guessed solutions or do
nothing at all.
In addition to buggy transportation, the conclusions in this study have
broader implications for slow-moving vehicle safety in general. The U.S. will
witness increasing conflict between slow-moving vehicles and higher speed
automobiles as 1) urban areas continue to deconcentrate into suburbs and
exurbs, and once rural roads with slow-moving farm equipment become
increasingly congested with automobiles, and 2) people look to alternative
modes of motorized transportation, such as motorized scooters, golf carts,
and mopeds, as travel costs rise.
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B. Existing Buggy Crash Causation Studies
The Ohio Department of Transportation and Ohio Department of Public
Safety (2000) conducted the most exhaustive study to date about buggy crash
causation. ODOT analyzed 575 buggy crashes within the state from 1990 to
1997, received 1,254 survey responses from Amish, and held several wellattended public meetings. They found that the top causative factor to crashes
was motor vehicles “following too close” (4) [sic.], that rear end crashes were
the most common, and that a majority of crashes occurred during daylight
hours. The hour of day for crashes was cross-referenced with a public opinion
survey of buggy travel times, which suggested that “the most frequent time for
travel was between 7 a.m. and noon and the second most frequent time was
from 3 p.m. to dusk” (5). By analyzing crash reports and “anecdotal examples
provided by the community and ODOT districts” (5), the report found that the
top three causes of crashes were motor vehicle misjudgment of speed
differences, lack of visibility between dusk and dawn and because of hilly
topography, and poor actions made by either buggy or motor vehicle drivers.
ODOT also hypothesized that the crash rate is higher at night than during day.
ODOT considered several solutions including separate buggy paths, extended
shoulder lanes (especially on hills), more roadway signs, road geometry
changes, reduced speed limits, increased reflective materials on buggies and
horses, and Amish bus service.

5
Dempski (1993) of the Lancaster County Planning Commission
conducted a similar study in Lancaster County, PA, and published a report
that examined the safety of roads within the county for horse and buggy and
bicycle transportation. She and other officials examined 273 miles of road,
benchmarked roadway accommodations with those of other states, and
examined aggregated PennDOT crash data. She found that a majority of
crashes occurred during daylight hours and the second highest during
nighttime hours, and felt that “the accident rate for nighttime horse and
carriage travel is probably higher than day time judging from the accident
data” (22), but did not provide conclusive evidence supporting this. She also
found that, in order of frequency, improper entrance (buggy), careless
passing, tailgating, drunk driving, failure to respond to traffic control device,
improper turning, and speeding were contributing factors to crashes. In
addition, she found that sight distances throughout the county were poor in
many areas, and that a majority of intersection crashes occurred at locations
with poor sight distance.
Ives and Brotman (1990) reviewed all crashes involving horse-drawn
buggies from 1984 through 1986 to “gain a better understanding of the
dangers to which buggy occupants are exposed” (22). The authors analyzed
the conditions under which crashes occurred, the location at which they
occurred, and the injury levels of both buggy and motor vehicle occupants, but
did little cross-referencing of the data. Noted was the high incidence of
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alcoholic drinking and speeding as factors for fatal crashes. They also
suggested that the camouflaged appearance of the buggies was a risk factor,
and this, they postulate, correlates with the high incidence of rear end
collisions. They argued that there needs to be more visible materials on the
back of buggies that are effective both day and night. They also suggested
that a “lack of (buggy driver) understanding of breaking distance, visibility, and
other factors facing the motor vehicle driver” (24) contributed to crashes.
Piacentini (2003) investigated some of the primary causes and factors
of motor vehicle collisions with horse and buggies. Instead of using statesupplied crash data as did the aforementioned studies, she reviewed accounts
reported from 1999 to 2002 by various Amish communities in The Diary, an
Amish newspaper. In addition to causes mentioned in previous studies, an
additional cause was noted: an unruly, frightened, or runaway horse. These
accounted for 33.5% of all recorded crashes, including crashes not involving a
motor vehicle (which account for about 40% of all crashes reported). She
recommended increased education on handling horses for Old Order
populations. In other causes, 43.9% were a careless motorist and 8.7% a
careless buggy driver, but she acknowledged that this may be skewed since it
is the Old Order population reporting the incident.
In summarizing these four studies, researchers have found that:
•

a majority of crashes occur during the day, and researchers (ODOT,
2000 and Dempski, 1993) also suspect that the crash rate for buggies
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is higher at night than day, though neither puts forth conclusive
evidence.
•

rear-end crashes are the most common.

•

an intoxicated motorist is a noted cause of crashes.

•

road geometry that creates poor sight distances, especially on grades
and at intersections, is a major cause of crashes.

•

both motorist and buggy driver errors contribute to crashes.

Where the researchers diverge in findings and conclusions is in regards to:
•

buggy conspicuity as a causative factor. Ives and Brotman (1990)
suggest that the camouflaged appearance is a typical cause while
ODOT (2000) does not list it as a typical cause.

•

extent to which an out-of-control horse contributes to a crash,
mentioned only as a major causative factor in Piacentini (2003).

C. Characteristics of the Horse and Buggy
There are several different types of buggies, and the design and types
even vary from community to community. The width is usually around six feet
(ODPS, 2000). Buggies can be made out of oak, poplar, hickory, or, more
recently, fiberglass. Some buggies also have brakes. Most communities prefer
buggies with enclosed cabins, though a handful of settlements require
members to use exclusively the open buggies (Scott, 1998).
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The most common buggy is the standard closed buggy (see Figures 1
and 2). This buggy is used for everyday trips and visitations. It has two sliding
doors and two rows of seating. Most have windshields. Another common
buggy style is the market wagon (see Figure 3), which has extra room in the
back. This space is either enclosed, like a station wagon, or open, like a pickup truck. It is used for shopping and work. There are other styles that vary as
much as needs and innovation, such as an open-buggy without enclosure
(see Figure 4), various designs of work-related implements (see Figure 5),
and custom designs (see Figure 6).

Figure 1: Horse and Buggy, Side
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Figure 2: Horse and Buggy, Rear

Figure 3: Horse and Buggy, Market Wagon
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Figure 4: Horse and Buggy, Open Wagon

Figure 5: Horse and Buggy, Flatbed
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Figure 6: Horse and Buggy, Custom Designs

Many buggies have the SMV emblem affixed on the rear, as is required
by a narrow majority of states (Walczak, Doblick, Camp, & Tedjeske, 2002).
Some jurisdictions also require or recommend battery-powered lights in
addition to the SMV emblem and/or reflective tape. Lighting must follow the
standard format motor vehicles use: red lights on the back and amber lights
on the front (Horse and Buggy Driver’s Manual, 2004). Any other lighting
pattern or light colors, such as blue, are illegal (Eberly, 2007). When applied,
the strips of reflective tape are often placed at the corners or along the
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perimeter of the buggy’s rear. The rear lights often consist of either one red
light placed in each of the two lower corners or one red light in each of the
four corners. Buggy drivers often set these lights to flash at night. However,
patterns do vary, and can consist of a mix or match of the aforementioned.
See Figures 2, 7, 8, and 9 for examples of configurations on various Lancaster
County Amish buggies. Figure 10 is an example from Northern Indiana
(another major Amish settlement) of a well-accepted configuration where the
rear perimeter is entirely outlined with tape.

Figure 7: Horse and Buggy, Rear
Markings 1

Figure 8: Horse and Buggy, Rear
Markings 2
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Figure 9: Horse and Buggy, Rear Markings 3
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Figure 10: Horse and Buggy, Rear Markings 4
The horse provides power for the buggy. Unlike motorized vehicles,
which can travel for extended periods, horses have endurance limitations. At
their peak strength, horses travel about 10 mph (Scott, 1998; Everett
Burkholder, interview with author, 1/8/07). When their strength wears, horses
must rest.
Horse behavior is a second major limitation. Even a well-trained horse
can spook without warning. Thus, there is an element of unpredictability in
horses. Certain physical characteristics of the horse hint at its temperament,
and horses are purchased and sold accordingly. The Standard Breed is the

15
horse of choice for pulling buggies, and horses used for farm work are rarely
utilized (Scott, 1998).
Horses are the primary cause of accidental deaths among Old Order
groups, according to a study of farm safety by Jones and Field (2003). In the
studied cases of fatalities on Old Order-owned farms, a high number were
attributed to either animal behavior (usually horses) or being run-over by farm
equipment, usually powered by horses. These fatalities stand in striking
contrast to other threats such as falling or drowning.
Other limitations unique to horse and buggy transportation include:
•

The typical speed a horse travels is slow relative to motorized vehicles, but
faster than walking and non-sport wheeling.

•

Horses cannot be left in a parking space and be expected to stay put. They
must be restrained and tied up securely, either at a post or in a barn.

•

Horses require food, water, and general care, and excrete bodily waste.

The physical structure of the buggy is not conducive to absorbing impact or
protecting passengers in the event of a crash. Rather, the buggy design will
eject the passengers from the cabin when struck in most positions.

D. Visibility and Markings
The issue of ‘visibility’ has been at the center of many discussions in
motor vehicle crashes with the horse and buggy. Motorists may call attention
to the natural lighting, road geometry, and poor markings on the buggy, while
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the Old Order community may respond to a tragic crash with a call for more
and better rear markings.
“Visibility” as a term has remained vaguely defined in past studies, with
little explanation of what it entails. Three types of visibility are relevant to
buggy crashes:
1) Visibility or conspicuity of the buggy itself, that is, the motorists
being able to identify the buggy as such and as a slow-moving
vehicle, including an understanding of closing time.
2) Visibility of the buggy due to illumination issues, especially natural
lighting, but also weather conditions such as fog, rain, or snow.
3) Visibility of the buggy related to obstruction and sight distance, such
as a buggy being blocked by a curve, hill, or other road geometry
(Lori Rice, letter to author, February 11, 2008).
Since buggies travel at slow speeds, motorists may be surprised at how
quickly they come upon a buggy, and sometimes it is so soon that a crash is
inevitable. However, the question may be asked whether or not increased
markings or certain types of markings help in some or most cases.
The sooner a motorist is able to identify a buggy as a buggy, the more
time he has to react. Old Order populations and government officials have
attempted to make buggies more conspicuous. However, certain equipment,
such as the SMV emblem and/or LED lights, have been resisted by
conservative groups of Amish, most notably (though not exclusively) the
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Swartzentruber constituency. Such non-compliance has caused the state and
researchers to evaluate the actual effectiveness of certain markings and the
causes of crashes, whereas the state and most Old Order groups have
accepted it without much question in years past.
The Swartzentrubers believe, like other Old Order groups, that modesty
and simplicity eschews calling attention to oneself. However, application
varies, and the Swartzentrubers believe that using SMV icons or batterypowered lights is ostentatious and that by using the emblem, they are “trusting
in the symbols of man rather than trusting in the protection of God” (Michigan
v. Swartzentruber, 1987) and that the symbol is “splashy and suggestive of
vanity” (Gibb, 2002). Many have either moved out of districts that require its
adoption (Sekus, 1989) or were taken to court for violations. The
Swartzentrubers and related groups prefer lanterns and gray reflective tape
for nighttime conspicuity markings.
In several states, Swartzentrubers have been ticketed and jailed for not
having required equipment. Early legal conflicts have come up in Ohio (State
v. Weaver, 1977; Fussner v. Smith, 1977), New York (resolved out of court),
Michigan (State v. Swartzentruber, 1981, 1987-88), Kentucky (Commonwealth
v. Zook, 1985), while contemporary cases have been in Minnesota (State v.
Hershberger, 1989-1990), Wisconsin (State v. Miller, 1996), and Pennsylvania
(Commonwealth v. Miller, 2003), the former having involved the US Supreme
Court. Most arguments made by the state have relied on a brief survey of the
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topic and aggregated crash data, but with no proof connecting the slowmoving vehicle emblem specifically with improved safety over other proposed
measures. Therefore, in each of these court decisions, the Amish were
allowed to use gray reflective tape and a lantern instead of the SMV emblem
(Zook, 2003) based on the test established in Sherbert v. Verner (1963): “1)
the claimant has to show a sincerely held religious belief, 2) burdened by the
government’s action, 3) which the government cannot prove is justified by a
compelling state interest, 4) or which, even if justified by a compelling state
interest, cannot be regulated by a less burdensome alternative” (Place, 2003,
p. 282).
The most recent contest between the Amish and the state was in
Pennsylvania. In the lower court, the Common Pleas Court of Cambria
County, Pennsylvania, upheld the state’s requirement of the SMV emblem in
Commonwealth v. Miller (2002). Garvey (2003), who testified for the defense,
argued that the conveyance of the meaning of the SMV emblem is diluted
because of the lack of uniformity in appearance (daytime vs. nighttime and
deterioration over time), the inconsistency of its use and frequent incorrect
application on non-SMVs, and a lack of motor vehicle driver education on the
emblem’s meaning. The latter argument is supported by Lehtola (2007) who
detailed the inconsistent and poor teachings on the SMV emblem in state
drivers’ manuals. Mr. Rick Varner, expert for the Commonwealth, argued that,
while gray reflective tape has better reflectivity at night, it is useless during the
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daytime. He cited data that about two thirds of all crashes involving a horse
and buggy in Pennsylvania occur during full- or low-light conditions.
Therefore, he argued that the gray reflective tape was not a less-burdensome
alternative to the SMV emblem (Creany, 2002). This latter argument
convinced the court to rule against the Amish. However, the superior court felt
that
The Commonwealth produced no evidence to disclose the causes of the
recorded crashes. Thus, whether any given accident was caused by a
deficiency in the visibility of the Amish buggy that could be remedied by an
SMV emblem, or any other marking, is a subject of speculation (Johnson,
2003, pp. 34-35).

Crash type was clarified here as rear-end collisions in the Non-Precedential
Decision of the Superior Court of Pennsylvania, whereas this distinction was
never directly made in the Common Pleas Court.
While the Swartzentruber Amish now have an exemption from the SMV
emblem, those Amish who do not object to it still use it. However, the
questions raised in the Pennsylvania court case over the effectiveness of the
SMV emblem versus other measures remain unanswered. Is the SMV emblem
effective at deterring crashes? If not, why not? To what extent are buggy
crash causes even addressed by the SMV emblem, let alone any conspicuity
markings? And these questions culminate into a single overarching question
this paper attempts to answer: why are motor vehicles crashing into horse and
buggies? Is it lack of conspicuity, as the state has been advocating in their
advancement of the SMV emblem?
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Chapter 2: Research Design
This chapter describes the methodology used to determine the
presence of certain crash causation factors, especially the extent to which
conspicuity issues were present versus other causes. The data were extracted
from the Pennsylvania Department of Transportation’s (PennDOT) Protected
Crash Reporting System Data1.
The target population was all reported crashes in Pennsylvania in 2006
between an Amish or Old Order Mennonite horse and buggy and a motor
vehicle. Though there was no way to determine conclusively, all Pennsylvania
crashes with a code for horse and buggy were assumed to involve Amish or
Mennonite occupants except one, where the crash details suggested
otherwise. Crash data from PennDOT served as a sampling frame for this
population. As the total number of buggy crashes was low, all were selected
for analysis. The data were believed to include most crashes, as a survey of
news articles in local newspapers in 2006 recounted some of the same
crashes. Of note, several crashes reported in newspapers were not found in
the data (for example, see Hoober, 10/11/08, and Kelley, 1/3/06), so the data
extracted did not include every crash between a motor vehicle and buggy in
2006.

1

The data used herein was supplied by the Pennsylvania Department of Transportation. The Pennsylvania
department of Transportation specifically disclaims responsibility for any analyses, interpretations, or
conclusions drawn in this publication or release.
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The PennDOT crash data were collected from the “Commonwealth of
Pennsylvania Police Crash Reporting Form,” a report police filled out at the
site of the crashes (see Appendix A). The reports were sent to PennDOT, and
the data were added to the statewide database. PennDOT provided the author
with a compact disc of all 2006 crashes in Pennsylvania. Data for 2006 were
used since it was the most recent year of available data.
The database was designed to make aggregated inquiries. Since this
study needed to examine individual buggy crashes, all information about
individual crashes for those crashes involving a horse and buggy (code “22Horse and buggy” under “VEH_TYPE” column) was extracted. The inquiry
identified 77 cases. After examining these cases, one case was excluded as
an outlier.2
The examination of these cases consisted of reviewing all pertinent
data for each crash. These included road information, environmental and
lighting conditions, time and date of crash, geographical location, causative
actions, sequence of events, social and physical information about drivers and
occupants, injuries, information about the motor vehicle, and impact point.
Two components that may have aided this study were not included in the

2

The crash was in a locality where there were neither Amish nor Old Order Mennonites, and several
factors suggested that the crash involved neither of these sects. One major indicator was that the buggy
driver was an intoxicated middle‐aged female, an unlikely situation in which for a middle‐aged Amish or
Old Order Mennonite woman to be. Beyond this, the case yielded no useful information even if it were an
Amish or Old Order Mennonite driver.
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data: a diagram of the crash and a description, both of which were in the
actual crash form, which was confidential.
The data contained some discrepancies. While the data included a
designation for illumination (daylight, dark, dusk, dawn, etc.), this classification
was inconsistently applied. Therefore, it was necessary to calculate
illumination by determining the sunrise and sunset time for the crash date and
county location, and then determining if the crash fell into a period when
natural illumination was changing and the sun may have created an
exceptional glare. In order to create a simple objective measure for the
purpose of this study, the specified period was designated as either of the
following:
•

For sunrise periods, two hours after dawn and all crashes indicated as
dawn regardless of actual time.

•

For sunset periods, two hours before dusk and all crashes indicated as
dusk regardless of actual time.

In a more extensive study, a thorough analysis of illumination conditions
would have been desirable to create a methodically grounded measurement.
There were additional suspected inconsistencies in the data, likely from
human error in entering the data, in knowing what data to enter, or in the
difficulty of describing an atypical crash type. Limiting errors included unusual
or no specified driver action, use of the “other” designation for multiple entries
on a single crash, and conflicting data (such as a two-lane road identified as a
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one-lane road or inconsistent data about the actual impact). In cases where
possible errors were identified and a correction was wanting, changes were
not made, and all data were interpreted as delivered.
Using the available data, each crash was reconstructed and put into a
narrative form (see Appendix B). The narratives were then cross-referenced
with available newspaper reports about these crashes to verify the data and
reconstructed narrations. Newspaper articles were found for 13 of the 76
crashes. Almost all of the articles came from Lancaster County papers. The
stories verified the accuracy of the thirteen narratives written from the crash
data. Subjective or potentially inaccurate information from news reports was
not used when not affirmed in the database.
The narratives were then categorized into several types of crashes.
These types were based on consistencies between narratives of how the
buggy was struck and what actions both the buggy and motorist were
committing. Those cases with ambiguous or insufficient information were
placed in the “other or unknown” classification except for those cases where
enough information was supplied to confirm that it belonged in one of the
other classifications, but more information was still wanting. The “rear-end”
category was the largest, and merited a further sub-categorization.
After categorizing the crashes, they were reviewed individually and as a
whole for trends. This analysis identified consistencies among the crash
types. The conclusions were written in an expository manner and categorized
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in charts. The conclusions and charts from each crash type were then
analyzed to develop overall conclusions about buggy crashes in Pennsylvania
in 2006.
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Chapter 3: Findings
Four primary types of horse and buggy crashes were identified among
the reported 76 crashes in the PennDOT crash database. These crash types
are listed in Table 1.
Table 1: Number of Crashes by Crash Type
Crash Type
A. Motorist rear-ended a forward-moving buggy.
B. Motorist attempted to pass a forward-moving buggy.
C. Buggy driver attempted to cross or enter a main road.
D. Buggy driver attempted a left turn off the main road.
E. Other types/unknown, including motorist attempted to enter
an intersection from a local road and motor vehicle and buggy
collided while traveling in opposite directions.

Pa.
Crashes
in 2006
31
8
12
9
16

The data in these categories were examined for trends unique to the
crash type. However, before dissecting each crash type, it was of use to
examine select data from the entire set of crashes, highlighting especially
those issues that were identified in previous studies. The following graphs and
tables summarize key information about crashes between a horse and buggy
and a motor vehicle. (A larger table of many factors organized by angle which
the buggy was struck is in Appendix C.) After a discussion of the overall data,
this section will then present specific data and key findings about each of the
four crash types and a summary of the “other” crashes.
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In society, several behaviors are common in motor vehicle crashes.
Some of these behaviors were analyzed for buggy crashes, including
aggressive driving, alcohol, speed, and distracted driving. Table 2 shows a list
of these actions and behaviors that contributed to crashes. Aggressive driving
and speed-related crashes were slightly lower than statewide crashes.
Table 2: Select Causative Actions by Motorist, Statewide and Buggy
Motorist Action
2006 PA Crashes
Buggy Crashes
Aggressive Driving
72,878
56.8%
38
50.0%
Alcohol
13,604
10.6%
5
5.3%
Speed-related
32,141
25.0%
17
22.4%
Distracted
12,543
9.8%
9
11.8%
Other
Not calculated
6
7.8%
Totals
128,343
76
Percents do not total 100 as not all actions are included, nor did particular
crashes include just one action.
Aggressive driving was liberally applied to over half of all Pennsylvania
crashes and exactly half of buggy crashes. It is legally defined as any of the
following behaviors: illegal U-turn, improper/careless turning, turning from
wrong lane, proceeding without clearance after stop, running a stop sign,
running a red light, failure to respond to a traffic control device, tailgating,
sudden slowing/stopping, careless passing or lane change, passing in a no
passing zone, making an improper entrance to highway, speeding, driving too
fast for conditions, and driver fleeing police. The reports do not specify
whether the aggressive driving charge was against the motorist or the buggy
driver, but most indisputably applied to the motorist and only several remained
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that could have applied to either just the motorist or both the motorist and the
buggy driver. None indisputably applied just to the buggy driver.
Distracted driving behavior accounted for a slightly higher percent of
buggy crashes than statewide crashes. The percent of alcohol-related crashes
involving a buggy was half of the statewide percent.
Regarding demographics, Table 3 suggests that, by far, a majority of
buggy crashes involved an in-state motorist with a comparable percent
occurring for all crashes in the state. Also, there was no considerable
difference in age between the motorists and buggy drivers. Regarding motorist
gender, the contrast between state-wide and buggy crashes is much greater,
with a proportionately greater number of male motorists striking buggies.
Table 3: Demographics of Buggy Drivers and Motorists
Attribute

Total
Buggy
76
n/a
n/a

% of
Total
Buggy Motorist*
100%
75
n/a
68
n/a
7

% of
Motorist*
100%
90.7%
9.3%

Statewide
Motorist*
309,413
266,978
42,435

% Stwde
Motorist*

Total crashes
Instate vehicle
86.3%
Out of state †
13.7%
Driver age††
12-15
5
6.6%
n/a
n/a
16-24
25
32.9%
19
25.33%
Not calculated
25-64
38
50%
43
57.33%
65 and above
7
9.2%
13
17.33%
Driver sex ††
304,058
Male
63
82.9%
52
70.7%
171,048
56.3%
Female
12
15.8%
23
30.3%
133,010
43.7%
†Includes DE (2x), FL, MD, NJ, NY, and TX
††One buggy crash had only a two year-old boy occupant; he was not
included in the count as we not driving.
*Excludes all “unknown” classifications from the total
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Table 4 shows that most buggy crashes occurred during less than
optimal conditions. Only about one of every five buggy crashes was during
optimal conditions: midday with no external factors such as darkness, sun
near horizon, irregular road geometry, or adverse weather conditions. Of note
is that more crashes occurred during either dawn/dusk hours or night hours
than during day hours.
Table 4: Environmental Conditions at Time of Crash by Type
Crash Category
A B C D E
Total
76
100%
31 8 12 9 16
Daytime
23
30.3%
8
3 4 5 3
Clear, level surface
14
18.5%
4
2 1 4 3
Clear, slope and/or curve
8
10.5%
4
1 2 1 0
Adverse conditions
1
1.3%
0
0 1 0 0
Transitional periods**
27
35.5% 14 1 3 1 8
Clear, level surface
13
17.1%
7
0 0 1 5
Slope and/or curve
11
14.5%
6
1 1 0 3
Light rain, snow, and/or fog
3
3.9%
1
0 2 0 0
Night
26
34.2%
9
4 5 3 5
Clear, level surface
12
15.8%
6
0 1 1 4
Slope and/or curve
8
10.5%
2
3 2 1 0
Adverse conditions
6
7.9%
1
1 2 1 1
**During clear or light weather conditions and within two hours before sun-set
or within two hours after sunrise or specified as dawn/dusk on report.
Crash Categories by Letter:
A. Motorist rear-ended a forward-moving buggy.
B. Motorist attempted to pass a forward-moving buggy.
C. Buggy driver attempted to cross or enter a main road.
D. Buggy driver attempted a left turn off the main road.
E. Other types/unknown, including motorist attempted to enter an intersection
from a local road and motor vehicle and buggy collided while traveling in
opposite directions.
Environmental Condition

Total

Percent
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An analysis of crash locations revealed an unusual trend. Table 5
shows that, compared to statewide, a considerably higher number of buggy
crashes occurred at midblock. While midblock crashes were markedly higher,
four-way intersections were much lower than the statewide percent, and Tintersections were about the same.
Table 5: Road Location Type, 2006 Statewide and Buggy Crashes
Location
Midblock
4-way Intersection
T-Intersection
Totals

PA Crashes***
33,095
46.5%
24,975
35.1%
13,039
18.3%
71,109
100%

Buggy Crashes
52
68.4%
11
14.5%
13
17.1%
76
100%

While there were considerable differences in the location of the crash,
impact did not differ substantially from the statewide percent, as shown in
Table 6. For a more detailed analysis of various factors categorized by impact
type, see Appendix C.
Table 6: Impact Type, Statewide and Buggy Crashes
Impact Type
PA Crashes***
Buggy Crashes
Rear-end
34,800
46.6%
35
46.1%
Angle
26,989
36.2%
28
36.8%
Sideswipe (same)
4,713
6.3%
7
9.2%
Sideswipe (opposite)
2,887
3.9%
4
5.3%
Head-on
5244
7.0%
2
2.6%
Total
74,633
100%
76
100%
***Excludes all crashes that were classified as non-collision, rear-torear, hit fixed object, hit pedestrian, unknown, and other minor classifications
in which buggies had no representation. Exclusion is based either on the
buggy having non-exposure to these crash types or on the crash type not
being commonly reported.
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The following sections further break down the 2006 crashes by crash
types, identifying trends and patterns unique to each type.

A. Motorist Rear-Ended a Forward-Moving Buggy
By far, the largest category of buggy crashes for 2006 involved a
motorist closing on the buggy from behind and striking it at the rear. It
accounted for 31 of 76 (41%) of buggy crashes.3 Only one rear-end collision
was at an intersection, just 3% of all rear-end collisions, yet 97% were at
midblock. This compares to 61% of 2006 rear-end crashes for all vehicles in
Pennsylvania at midblock versus other locations.4 Rear-end collisions have
been broken down further into four categories by causation to determine
factors at work in each scenario.
There were several over-arching causes in rear-end collisions. These
are summarized in Table 7. Several “distracted” crashes were also on either a
positive grade or negative grade. The rationale for giving the distracted
category precedent is that if the motorist is distracted, this behavior was of
much greater consequence than what the road geometry, environmental
conditions, etc. were, as distraction took his attention away from the road.

3

The remaining four rear‐end collisions are included in Section B, failed passes.
This excludes certain crash locations to which horse and buggies are not exposed, such as on/off ramps,
and ‘other’ and ‘unknown’ crash types.
4
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Table 7: Motorist Rear-Ended a Forward Moving Buggy
Factor
Total crashes in category
Straight road alignment
Speed-related
Motorist distracted
Sun near horizon
Driving towards sun
Driving another direction

Count
31
29
12
8
14
8
6

% of
Crashes
100%
94%
39%
26%
45%
26%
19%

Speed-related and motorist distracted causes together account for two
thirds of all rear-end crashes.
The rear-end crash type had a high representation of crashes that
occurred when the sun was near the horizon (14 of 26). Of those crashes that
occurred during this time of day, over half (8 of 14) were when the buggy and
motorist were traveling towards the sun. This is different from what an even
distribution of travel directions should have been. Over one quarter of rearend crashes were while the motorist and buggy driver were traveling towards
the sun during a transitional period. Overall, 10.5% of all buggy crashes in
2006 were rear-end midblock collisions when the motorist was driving in the
direction of the sun. This percent is large for such a single specific crash type.
Even among the four rear-end crash types, crashes near sunset and
sunrise were not evenly distributed. All four positive grade crashes were
during transitional periods, and in addition, one of the two positive grade
crashes where the motorist was distracted included a specified glare (the
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absence of this specification for other crashes does not necessarily mean it
was not an issue). Four of the five crashes on a level surface where the
motorist action was “speeding” were during transitional periods.
i.

Distracted Motorist
Eight crashes were caused by a distracted motorist, with one case also

including tailgating and aggressive driving. One crash occurred at night, one
at a left curve during daylight, one shortly after sunrise while traveling east,
one when a glare was specified while the motorist was driving west in the
afternoon, and four during daylight with no adverse conditions. Seven buggies
were struck at the position 6 o’clock and one at 7 o’clock. All crashes occurred
in the right lane. Six motorists were licensed in Pennsylvania, one in Florida,
and one in Maryland. Ages and gender of motorists and buggy drivers varied.

Figure 11: O'Clock Impact Point

ii.

Positive Grade (Uphill)
Four crashes that were not also attributed to driver distraction occurred

on a positive grade. Glare was a specified problem in one incident, and given
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the time of day, the vehicles would have been traveling in the direction of the
sun. The other three incidents also occurred in the late afternoon/early
evening, when the sun was nearing the horizon. A positive grade crash
attributed to driver distraction, and therefore not included with the other four,
also occurred in the late afternoon, and glare was a specified problem.
One crash was on the right shoulder and the others in the right lane.
Two buggies were struck at the 6 o’clock position, a third at 8 o’clock, and the
buggy traveling in the shoulder at an unknown position. Two motorists were
driving too fast, one was tailgating, and the motorist action in the shoulder
crash is specified as “other.” All motorists were male, licensed in
Pennsylvania, and of various ages. Buggy driver age and gender varied.

iii.

Crest of a Hill or Negative Grade (Downhill)
Six crashes not involving a distracted driver occurred at the crest of a

hill or on a negative grade, as described in the grade classification of the
police reports. Either location may have had an obstruction of the motorist’s
view, especially if the buggy was just beyond the crest of the hill, and the
negative grade would require an increased breaking distance because of
gravity. In contrast to the positive grade crashes, all six cases had additional
factors that would further impair conspicuity of the buggy and/or motorists’
sight distance: dark (2), snow and icy roads, dark with snow and icy roads,
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dawn, and left curve. The motorist was driving too fast in five crashes and
“failed to maintain proper speed” in one crash.
All motor vehicles rear-ended the buggies at the 6 o’clock position. All
motorists were licensed in Pennsylvania. Ages and gender varied.

iv.

Speed-Related on a Level Surface
Five crashes on a level surface were the result of the motorist driving

too fast and/or speeding. All were additionally cited for aggressive driving. In
all but one case, speed was the sole cause. In the remaining crash, the buggy
driver was also cited, having failed to use special equipment, namely signal
and other lights. The environmental circumstances under which the crashes
occurred were all during clear conditions, four when the sun was near the
horizon and one at night. Three of four crashes were while the buggy and
motorist were driving into the sun and the fourth was towards the south.
The buggy was struck at the 6 o’clock position in four crashes and at 7
o’clock in one. Four were struck in the right lane and one in the right shoulder.
The nighttime crash was a hit-and-run. Three motorists were licensed in
Pennsylvania, one in Texas, and one unknown. Ages and gender varied.

v.

Other Rear-End Crash Types
In the eight remaining rear-end crashes, the motorist was at fault seven

times. An obstacle on the road caused a no-fault collision. One crash occurred
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50 minutes after sunrise while the buggy and motorist were traveling east, but
the action on the part of the motorist was specified as “other.” Another
morning crash 91 minutes after sunrise occurred when an east-bound motorist
was tailgating a buggy and rear-ended it at a four-way intersection on an
incline. One nighttime crash was caused by a fatigued motorist. A day and a
night crash were caused by drunk drivers, both of whom were charged with
aggressive driving. A night crash was caused when a motorist slowed or
stopped suddenly. The two remaining crashes occurred during daytime with
clear conditions; the action on the part of the motorist is specified as “other.”

B. Motorist Attempted to Pass a Forward-Moving Buggy
Eight crashes occurred when a motorist attempted to pass a forwardmoving buggy. These differ from a motor vehicle passing a turning buggy in
that there was no action on the part of the buggy driver. Table 8 summarizes
these crashes and Appendix D illustrates the impact points.
Table 8: Motorist Attempted to Pass a Forward-Moving Buggy
Factor
Total crashes in category
Buggy sideswiped at 11 o’clock at midday
Buggy struck at 6 or 7 o’clock position
Daytime, rear-ended
Daytime, sideswiped
Nighttime, rear-ended
Nighttime, sideswiped

Count
8
1
7
1
3
3
1

% of
Crashes
100%
12.5%
87.5%
12.5%
37.5%
37.5%
12.5%
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Seven of the eight motorists struck the buggy at the 6 to 7 o’clock
position and one was at the 11 o’clock position. Of the 7 o’clock positions,
some were rear-end crashes, where the motorist had not yet passed the
buggy, and some were sideswipes, where the motorist was just beginning to
pass the buggy, but struck it on the side.
There were four rear-end collisions and four sideswipes. Three
sideswipes occurred at the 6 or 7 o’clock position and one at 11 o’clock. Of
the rear-end collisions, one was during clear midday, one was in the early
evening during daylight on a positive grade while the vehicles were traveling
opposite the sun, and one occurred at night in the fog. This latter one was the
only crash where the motorist was not charged with an improper pass, but
rather an unspecified action. It was classified as passing because it was a
sideswipe in the same direction at the 7 o’clock position.
The remaining four crashes were rear-ends at the 6 and 7 o’clock
positions. These rear-end collisions were classified as failed passes and not
standard rear-end crashes because motorist action was indicated as “careless
pass.” Three occurred during darkness on a downhill and one during daylight
on an uphill. Speed was an additional causative factor in two rear end
collisions.
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All collisions in this category except one5 involved an aggressive
motorist. The ages and gender of the motorists and buggy drivers varied.
Seven motorists were licensed in Pennsylvania and one in New York.

C. Buggy Driver Attempted to Cross or Enter a Main Road
Table 9: Buggy Driver Attempted to Cross or Enter a Main Road
Factor
Total categorical crashes in category
Only buggy driver committed a causative action
Motorist and buggy committed a causative action
Poorly timed entrance of buggy into intersection
Buggy ran a stop sign
Buggy proceeded without clearance
Occurred during optimal conditions (env. and sight)
Occurred during non-optimal conditions
Clear daytime, but on a slope or crest of hill
Clear darkness
Adverse conditions (fog and/or rain)
Sun near the horizon
Rain and dusk
Traffic control device
Stop sign
Flashing lights
None present (private drive)

Count
12
10
2
12
5
7
0
12
2
3
4
2
1
12
8
1
3

% of
Crashes
100%
83%
17%
100%
42%
58%
0%
100%
17%
25%
33%
17%
8%
100%
67%
8%
25%

Twelve crashes occurred when a buggy entered an intersection and an
oncoming vehicle struck the buggy. The buggy was coming from either a local
road or driveway. In most cases, the driver wanted to cross the intersection,
but in several cases, the driver wanted to merge into the far lane. No crashes
5

This sideswipe collision occurred at night in the fog where the motorist’s action was unspecified.
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were recorded of a buggy turning right, that is, merging into the near lane. The
buggy driver always committed a causative action at an intersection, but not
always exclusively. Table 9 summarizes these crashes.
The ages and genders of the buggy drivers and motorists varied. Ten
motorists were licensed in Pennsylvania, one in New Jersey, and one in
Delaware.

D. Buggy Attempted a Left Turn off the Main Road
Nine crashes occurred when a buggy driver attempted to make a left
turn off the main road and onto a local road or driveway. Table 10 summarizes
key factors about this crash type. All crashes were at either a T-intersection
(5) or midblock (4), never a four-way intersection.
Table 10: Buggy Driver Attempted a Left Turn off the Main Road
Factor

Count

% of
Crashes
100%

Total categorical crashes
9
Causative action committed by...*
Motorist, careless pass
4
Buggy
5
Improper / Careless turn
4
Driver fatigue & driving on
1
wrong side of road
No specified causative action
1
Buggy struck at...
6 to 11 o’clock (vehicle from behind)
6
12 to 5 o’clock (vehicle from front)
2
Other/unknown
1
*One case included causative actions by both buggy and

44.4%
55.5%
44.4%
11.1%
11.1%
77.7%
22.2%
11.1%
motorist.
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The four crashes that involved a careless pass by the motorist were
from behind. All motorists were driving aggressively. Four were at midday with
no adverse conditions. Two motorists sideswiped the buggy (at the 8 o’clock
positions), and two motorists struck the buggy at an angle (at the 8 and 11
o’clock positions). This is the difference between a buggy just beginning the
turn and the buggy well into the turn, respectively. The two motorists that
sideswiped the buggy hit a stationary object after striking the buggy. One of
the angle collisions knocked the buggy over. Another crippled the horse. The
ages and genders of the motorists varied and all were licensed in
Pennsylvania.
Three of the five accounts when the buggy driver made a causative
action were difficult to reconstruct based on available information. The
causative actions for these were improper or careless (left) turn for two
crashes, and buggy driver fatigue and driving on the wrong side of road for the
third crash. The causation of these crashes was not considered beyond these
verbatim descriptions. In the remaining two crashes, one was at night in the
rain, and the buggy was struck at the 3 o’clock position by an oncoming
vehicle when the buggy driver made a left turn at a T intersection. With the
other, the buggy driver made a careless/improper (left) turn and was struck at
the 11 o’clock position. There were too few clear cases of the buggy driver
causing a crash when making a left turn to draw any conclusions about this
type of collision. The ages of the buggy drivers who were at fault (all males)
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were 16, 16, 18, 19, and 46. Younger buggy drivers may have been at higher
risk for causing a crash by making a left turn, given also that the 46 year old
was the one in the crash where the motorist contributed to the cause of crash,
but a larger sample size would be needed to determine this.
In a single left turn crash with no specified causative driver actions, the
buggy driver’s steering mechanism malfunctioned (likely the horse became
unruly). An oncoming motorist struck the buggy at the 2 o’clock position.

E. Other Crash Types or Unclear Classification
Any crashes that did not fit in a category, were in a developed category
with too few cases, or were too difficult to reconstruct based on given
information were classified in this section.

i.

Motorist Attempted to Enter an Intersection from a Local Road
Five crashes occurred when a motorist attempted to enter a travel lane

on a main highway from a local road. Three were at night, one was at midday,
and one was 38 minutes before sunset on a wet road. The position at which
the buggy was struck varied. In two cases, a motorist pulled out in front of a
buggy to reach the far lane and sideswiped the buggy at the 11 o’clock,
position and was charged with a careless turn. In one case, a motorist struck
a buggy at the 3 o’clock position (near lane) and was charged with going
without clearance after stop. In another, when the buggy was struck at the 9
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o’clock position (far lane), the motorist was charged with running a stop sign
and speeding. In another, when the buggy was struck at the 5 o’clock position,
the motorist was charged with distracted driving. All except the distracted
driver were charged with aggressive driving. The buggy drivers were mostly
young males, and one was a middle-aged female. The motorists varied in age
and gender, and all were licensed in Pennsylvania.

ii.

Motor Vehicle and Buggy Hit While Traveling in Opposite Directions
Four crashes occurred between a motor vehicle and a buggy traveling

in opposite directions. Three occurred late in the afternoon before sunset; the
fourth occurred at night. Two were sideswipes and two were head-on
collisions. Two crashes were speed-related, and therefore aggressive driving;
one was a distracted driver and one was a motorist compensation error on a
curve.

iii.

Unclear Classification
Seven crashes were too difficult to reconstruct based on given

information. Some may have had incorrectly entered data, some may have
been exceptional crash types, and some may have been difficult to describe
given the options on the crash report form. The causative actions include:
•

Buggy: Unknown, in which only a two-year old passenger was listed as
being in the buggy at the time of the crash
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•

Automobile: Backing on road (two cases)

•

Automobile: Speeding and aggressive driving

•

Buggy: Other

•

Buggy: Careless pass, Automobile: Improper exit, struck buggy at the 8
o’clock position (these actions may have been entered backwards)

•

Automobile: Careless pass, struck buggy at the 1 o’clock position

Six crashes occurred during daylight, two of which when the buggy was
traveling in the direction of the sun, and one occurred at night during rain.
None of these crashes resulted in anything more than minor injuries. Further
information about these crashes is in Appendix B.
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Chapter 4: Interpretation of Findings
This section interprets the data and attempts to answer the primary
research question: to what extent is buggy conspicuity a factor in crashes
compared to other causes? To answer the question, this chapter identifies
common causes associated with each crash type and then examine how much
conspicuity could have been a causative factor in the crashes.

A. Motorist Rear-Ended a Forward-Moving Buggy
In that a considerably higher proportion of rear-end buggy crashes
occurred at mid-block compared to the statewide figure for motor vehicles,
there must have been a consistent variable present exclusively in buggy
crashes. The most likely explanation was the extreme speed differences
between the motor vehicle and the buggy, as this was not as great an issue
for rear-end collisions at an intersection. However, this does not explain why
the speed differences were a problem. To what extent was it motorist error in
calculating closing time versus not being aware of the buggy’s presence in
enough time to allow for appropriate reaction? If the latter, what caused the
visibility problem?
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i.

Distraction
Driver distraction was well represented in rear-end crashes. All but one

case6 of driver distraction in the 76 buggy crashes involved motorists striking
the rear end of a buggy. Other potential causative factors among rear-end
distracted driver collisions, such as illumination and roadway geometry, varied
and showed no consistency.
Even though none of these crashes were identified as “speed-related,”
with distracted behavior logically comes less time for the motorist to react.
Klauer, et al. (2006) found that glances away from the road totaling two
seconds would at minimum double the near-crash/crash risk.7 Engaging in
complex secondary tasks will at least triple the risk. The presence of buggies
in an area may heighten this risk because of the additional obstacle on the
road and the speed differentials between buggy and motor vehicle.

ii.

Positive Grade and Level Surface, Speeding
This data suggest that crashes on positive grades may be from three

factors: again, the speed differential between the buggy and motor vehicle,
the angle and glare of the sun, and transitional illumination. Not only is the
closing time decreased since horses travel slower on positive grades, but all
rear-end crashes on positive grades occurred near sunrise/sunset. Two
6

The one exception was a sideswipe in the opposite direction.
Crashes would include any type of crash, such as with another motor vehicle, a fixed object, or a
pedestrian.
7
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motorists were traveling in the direction of the sun, and the other two were
within an hour of sunset/sunrise albeit not traveling directly towards the sun.
The motorists speeding on a level road also may have been affected by
the angle/glare from the sun. Three of the four motorists traveling near sunrise
or sunset were driving in the direction of the sun, and the fourth motorist was
driving south about an hour before sunset. A fifth crash occurred at night.
The reader may now turn his attention to Figures 11, 12, and 13. In
these figures, the sun is nearing the western horizon in late afternoon/early
evening.8 While not meant to replicate what a motorist may see, the
photographs do demonstrate that when the sun is at a low angle, there is less
exposure of parts of the landscape and greater natural contrast. Reflective
materials, lights, and the slow-moving vehicle emblem practically disappear
from the buggies at all but the closest distance. In a matter of seconds, even
an alert motorist may not detect these buggies in time enough to react, let
alone a distracted motorist.

8

These photos are not intended to exactly replicate the affect the sun has on a motorist’s vision, but
rather give the reader an idea of visibility problems associated with the glare from the sun.
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Figure 12: Sun’s Glare 1
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Figure 13: Sun’s Glare 2
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Figure 14: Sun’s Glare 3, Buggy Passing Buggy
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iii.

Crest of Hill/Downhill
Crashes at the crest of a hill and on the downgrade were not so much

caused by miscalculation of speed differentials and glare as by the buggy
being completely obstructed, at least initially, from the motorist’s view by the
grade. This problem was exacerbated further by the excessive speed of
motorists involved in this crash type and the increased required stopping time
for the motor vehicle because of the negative grade.
In addition to the land grade blocking sight of the buggy, almost all
cases involved a second environmental or road condition that increased the
likelihood of a crash. Regarding illumination, three were at dark and one at
dawn. Regarding additional obstruction of view, one was on a left curve. Two
crashes in this crash type were on icy roads, and these were the only two icy
road crashes of the 76 reported in 2006.
In these crashes, a possible explanation is that the buggy was not
nearing the bottom of the hill at the time of crash, but just beyond the crest of
the hill, as is supported by the interview statement made by Lt. David Presto
of the state police in Lancaster, who has experience with buggy crashes:
... buggies are struck from behind, especially as cars are cresting hills. ‘When
you’re in the car doing the speed limit—35, 45, 55—and there’s someone in
front of you going 10, 11, before you know it, you’re on top of them’ (Dolson,
2007).

What this section and this study did not account for were the crashes
where the motorist had a head-on collision with oncoming traffic or struck a
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stationary object when swerving left or right to avoid hitting the buggy. All
motorists in this study struck the buggy at the 6 o’clock position, not at 7 or 5
o’clock, indicating no attempted pass or swerve to avoid the collision.
In conclusion, crashes at the crest of a hill and on a negative grade is
likely not an issue of conspicuity or misperception but of no perception of the
buggy compounded by speed differentials.

B. Motorist Attempts to Pass a Forward-Moving Buggy
Whenever the crash report indicated that a motorist failed to pass a
buggy, the assumption was that the motorist was already aware of the buggy’s
presence and was making an action in response. Most attempted passes
failed at the beginning of the execution, either rear-ending or sideswiping the
rear left corner (and back left wheel) of the buggy. Since the road grade and
illumination varied, and there was only one case of adverse weather
conditions, crash causation likely rested with the motorist’s action: poorly
timed pass and misperception of closing time.
The inverse relationship between daytime and nighttime rear-end and
sideswipe collisions might have been a difference in conspicuity of other
motor vehicles and motorist perception of closing speed, respectively.
Motorists traveling during the day were less likely to see oncoming traffic,
perhaps because of the buggy obstructing their line of sight or the absence of
other visual cues unique to night like headlights. They may have attempted to
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duck back after an attempted pass, only to have sideswiped the buggy.
Nighttime travelers may have detected the headlights of an oncoming vehicle
when the vehicle itself may not have been within sight, but may have
overestimated the closing time to the buggy. This may have been caused by
both limited illumination and inadequate buggy markings that should have
better communicated closing time for the motorist. Thus, the motorist closed
too quickly and rear-ended the buggy on the rear left as he attempted to pass.
Figure 14 shows a situation where a motorist traveling at a greater
speed than the buggy may be tempted to pass where sight distance is poor.
The safest approach for the motorist is to slow down significantly and pace the
buggy until he knows what, if anything, is on the other side of the hill. But a
motorist may attempt to pass, either by staying in his lane until the last
moment and then trying to squeeze by the buggy (crossing the centerline as
little as possible), or by crossing over into the other lane and accelerating in
an attempt to reduce the time he is in harm’s way.
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Figure 15: Horse and Buggy, Passing Options

When the motorist approaches from behind and attempts a last second
pass, he may overestimate the closing time and strike the buggy in the rear as
he is in the process of changing lanes. As all four passing-based rear-end
collisions were on grades, the motorists may have miscalculated the buggy’s
speed. Also, the motorist may not consciously register the width of the buggy,
as the axel and wheels extend a little ways beyond the coach. In trying to
squeeze by in that space, he only makes room for the buggy coach, not the
wheel.
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In another common scenario, the motorist attempts a pass and
confronts an oncoming vehicle. Whether already having changed lanes well in
advance or slipping out from behind the buggy to pass, his impulse is to avoid
a head-on collision. In opting to duck back behind the buggy, he may
sideswipe the buggy’s rear left side (and wheel). Sideswiping in this scenario
knocked the buggy over or into the embankment in several of the crashes.
The motorist may also opt to veer off the road to the left or strike the
oncoming vehicle head on, in which case the buggy is unaffected and
therefore not a part of the crash report and not one of the crashes analyzed in
this study. What proportion of motorists choose each option is unknown.
The cases in this category did not indicate that the motorist was
unaware of the buggy or did not see it in time to react appropriately. Rather an
error was made by the motorist when attempting to pass. This section showed
through an analysis of the cases that the possible cause of failed passes were
1) The motorist choose to pass at an unsafe time, and 2) The motorist
overestimated closing time and buggy width when passing. The latter was an
issue of visibility in that the buggy must communicate to the motorist how fast
the motorist is approaching the buggy and how wide the buggy is so that the
motorist may allow enough clearance when passing. Other visibility issues,
conspicuity, illumination, and obstruction of view, are not the most critical
issue in any of these crashes if even an issue at all, as the motorist was
already aware of the buggy in that he attempted a pass.
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C. Buggy Driver Attempted to Cross or Enter a Main Road
With one exception, the motorists were not at fault in this crash type,
and the error rested with the buggy drivers. All intersections were stop sign
controlled or had no traffic control device (such as at a driveway), so the
buggy drivers had to decide on the safest time to advance. The question then
is why the buggy drivers entered the intersection at poor times.
The higher number of buggies struck in the far lane versus the near is
worth noting. This points to a pattern of error. What stands out in this
observation is that it takes longer for a buggy to enter or cross an intersection
than it takes for a motor vehicle. In addition, most horses are former
racehorses (Scott, 1998) and may grow impatient having to stop for an
extended time. This may have pressured the buggy drivers to cross at unsafe
times. Or, as is also the case with motorists at times, the buggy drivers may
have been distracted or careless and proceeded without appropriate caution.
At the time of crossing, the buggy drivers may or may not have been
aware of an oncoming motor vehicle. If aware, they likely underestimated the
time it would have taken to pass through the intersection safely and the time it
would have taken an approaching vehicle to reach the intersection. This is
likely to have been the case more with crashes in the far lane because there
was more time involved in crossing the far lane than the near lane, where
miscalculations may have been less frequent. In which case, the buggy
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drivers either ran the stop sign in order to beat the oncoming traffic or stopped
and then proceeded without enough time.
If buggy drivers were unaware of the approaching motor vehicle, the
external conditions may have been a contributing factor in the crashes. In the
cases studied for this section, all failed attempts to cross an intersection were
with

adverse

weather,

irregular

road

geometry,

or

other

abnormal

circumstances. These included grades, dangerous intersection designs, fog,
rain, snow, darkness, glare, sun glare, or a combination of these. Because of
the poor sight distance, the buggy driver may have misjudged the time needed
to cross the intersection safely.
Some buggy drivers may also have had poor sight distance from their
locations, though there is no way to tell from the data. Typically, when a buggy
comes to an intersection, the coach sits farther back than a typical motor
vehicle because of the presence of the horse. The buggy driver therefore may
not be able to see as far down the road because his view is at a greater angle.
The fixed objects at intersection corners may be set back far enough not to
obstruct a motorist’s view but will obstruct the buggy driver’s view because the
coach sits farther back, it. In a survey of select Lancaster County
intersections, Dempski (1993) found that of the 46 intersection buggy crashes
from 1986 to 1990, 34 (74%) occurred at locations with poor sight distance for
the buggy driver.
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The primary causative factors in this crash type appear to have been: 1)
the motor vehicles obstructed from the buggy drivers’ view by weather
conditions, road geometry, or physical structures, 2) the buggy drivers
incorrectly estimating the time it would take to cross an intersection and the
time it would take a vehicle to approach, including underestimating the
motorists’ reaction and response time, and/or 3) a carelessly timed entrance
because of horse or driver behavior.
Where visibility problems were present, they appeared to have been
limited to illumination and/or obstruction of view and sight distance problems,
and then only in some of the crashes. Because of extenuating circumstances
in road geometry, weather conditions, or structures on the corner, the motor
vehicles may have been obstructed from the buggy drivers’ view. Buggy
conspicuity does not appear to be a primary issue in this crash type.

D. Buggy Attempted a Left Turn off the Main Road
Left turns at intersections were one of the top concerns for Old Order
populations, as was expressed in a buggy safety forum (ODPS, 2000) and in
special instruction targeting Amish and Old Order Mennonites (Burkholder,
n.d.; Pathway Publishers, 1993). Making a left turn can be a difficult maneuver
for buggy drivers. It involves merging into faster traffic and thereby forcing
motorists to match the buggy’s pace, and then crossing the opposing lane
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while also watching the rear to make sure motorists are respecting the buggy
driver’s desire to turn.
In seven of the nine clearly defined left-turn crash cases, the motorist
approached from behind the buggy, attempted to pass on the left, and struck it
at various maturities of the buggy’s turn. The motorist either disregarded the
buggy driver’s intention or was not aware of it and attempted to pass, striking
the buggy in mid-turn. The latter may have been the buggy driver’s fault, in
that he did not signal correctly or at all and made a sudden turn.
Similar to the crash types where the motorist attempted to pass, buggy
conspicuity played a minimal if any role in these seven crashes, as the
motorists must have been aware of the buggies to attempt a pass. The
illumination varied, but a majority of crashes was during daylight, suggesting
that visibility problems caused by low illumination were not key causative
factors. From the evidence, the two issues at stake in these crashes were 1)
buggy driver’s miscommunication or lack thereof of his intention to turn, and 2)
the motorist’s impatience and/or disrespect for that intention.
In two remaining clearly defined cases, an oncoming vehicle struck the
buggy. The issues in these two cases may more closely resemble the nearlane crashes of the previous section, including underestimation of timing and
adverse conditions. Each showed symptoms to this extent. These cases may
also be a result of a buggy driver failing to signal a turn.
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E. Other Crash Types or Unclear Classification
The two crash types in this section (a motorist entered the highway and
the motorist failed to pass while traveling in the opposite direction) occurred
infrequently; therefore, no conclusions have been drawn from these crash
types.
Of interest is that 60% of crashes where the motorist entered the
highway occurred during night; only 30% of all buggy crashes occurred during
night. Three of the four failed passes in the opposite direction occurred within
two hours of sunset, while the fourth occurred at night. However, given the low
sample size of these two crash types, it is not possible to determine any
significant patterns. Further research is needed to determine the extent to
which darkness and dusk was a major causative factor in these crash types.
The remaining seven crashes in the other category were too difficult to
reconstruct based on the given information, and therefore, no conclusions
have been made.

F. Other Potential Causative Factors
Several outstanding issues and possible crash causation factors remain
outstanding and unaddressed in the above crash types. These issues are
discussed in this section.
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i.

Intoxicated Motorist
Little can be done to mitigate the problem of intoxicated motorists

striking buggies. Statewide in 2006, drunk driving accounted for 10.6% of all
crashes, while drunk driving accounted for half that in buggy crashes. Buggy
crashes involving an intoxicated motorist are appealing to the press, and may
receive more coverage than other crash types. For example, in one of the
2006 buggy crashes that was covered by the press, a drunk motorist struck a
buggy when trying to pass, and in fleeing the scene, struck a second buggy.
The vehicle fell into disrepair shortly after, and the motorist attempted to
escape on foot. Police apprehended him shortly thereafter (Hambright, 2006).
One possible explanation for the lower number of crashes involving an
intoxicated motorist is that many Amish and Old Order Mennonites in
Pennsylvania live in exceptionally religious communities, such as Lancaster
County, where many may not drink or drink moderately. For example, some
boroughs and townships in Lancaster County have a history of residents
buying up the limited number of liquor licenses and then not using them with
the goal of minimizing the number of facilities that serve alcohol.

ii.

Buggy Driver Age and Behavior
Old Order parents teach buggy driving training in an informal way to

children (Scott, 1998). Many Old Order students also go through training in
school. The “Learning to Drive Safely with a Horse and Buggy” workbook
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(1993) is a common course; the publisher, Pathway Publications, is an Amish
company. States and jurisdictions, such as Ohio and Pennsylvania, have also
published manuals for buggy drivers. Because buggies are not motor vehicles
and therefore do not require licensing, there is no minimum age for the
operator. Parents may allow their child to take a buggy out alone around age
nine, and by age 12, the child has been fully trained to handle a variety of
situations (Scott, 1998).
In the 2006 Pennsylvania crash record, there were three crashes
involving buggy drivers under the age of 16. Two were the motorist’s fault: one
involved a 12 year old driver with passengers of the following age and sex:
14(male), 8(m.), 11(female), 8(f.), 6(f.), 5(f.), 2(f.), and 1(f.), in which the
buggy flipped over; the other involved a 15(m.) driver with passengers 16(f)
and 13(m.). The third was the buggy driver’s fault, and involved a 14(f) driver
and two passengers, 13(f.) and a 9(f.). This account reveals that some young
teens and children are using buggies without adult supervision. No crashes
involved a young teen or child driver with adult passengers. Additional
research would be required to determine whether young teens and children
pose a greater hazard on the roads when driving than older teens and adults.

iii.

Frightened or Unruly Horse
This study is unable to address the extent to which a frightened or

unruly horse is a causative factor in buggy crashes. The police report is not
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set up to handle crashes involving an animal that is struck and is or was
pulling a carriage. Motorist collisions with the horse may be classified as a
crash with an animal, not with a horse and buggy. Existing literature suggests
that horse-caused crashes constitute a large percent of total crashes
(Piacentini 2003, Pathway Publishers 1993), and this causative factor would
merit more attention in a future study.

G. Summary
This chapter shows that buggy conspicuity is not the most critical issue
in buggy crashes. Rather, the data show three main issues.
The first major issue was the drastic speed differences between motor
vehicles and buggies. Two issues were subcategories of this:
1) Buggy speed differences were undetected: A motorist did not see
the buggy because he was distracted, the buggy was obscured from
his sight by a grade, or the sun’s glare impaired his vision. When he
did finally see it, there remained too little time to react, whereas
there may have still been time enough if it were a faster moving
motor vehicle.
2) Speed differences were miscalculated: A motorist miscalculated
closing time when coming from behind, or the buggy driver
miscalculated a motor vehicle’s speed when passing in front of it at
a non-signalized intersection
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The second major issue was carelessness and misbehavior. Three issues
were subcategories of this:
1) Motorist made a careless pass: A motorist, already aware of the
buggy, attempted to pass at a poor time, especially when his sight
distance was poor or when the buggy driver was attempting to turn
left.
2) Motorist was distracted: A motorist was distracted and did not see
the buggy because of this behavior.
3) Motorist was intoxicated: While the percent of crashes involving a
buggy and an intoxicated motorist were lower than crashes
statewide involving an intoxicated motorist, it was still a present
factor in several buggy crashes.
The third major issue was miscommunication. Two issues were subcategories
of this:
1) A buggy turned left: A buggy driver wanted to turn left, and the
motorist did not understand this from either the buggy driver not
communicating at all or the motorist not understanding the turn
signal, whether by hand or by flashing lights.
2) Motorist miscomprehends buggy dimensions: A motorist did not
comprehend the actual size and dimensions of the buggy, especially
width (wheel to wheel) and length (horse and buggy).
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Chapter 5: Limitations and Constraints
This chapter addresses the limitations and constraints in the form of
internal and external validity. Internal validity refers to factors within the
research design that may skew the results. The external validity refers to the
replicability of the study results in other ways.

A. Internal Validity
i.

Crash Reconstruction
Most threats to internal validity were well controlled in this study. The

main threat to internal validity was errors within the instrument, the PennDOT
crash database. It was apparent to the author that the database contained
elements of human error in data entry. Still, the consistency of the crash types
attest to the accuracy of critical information in most crashes. Those crashes
where information may have been entered erroneously were isolated in an
“other” section.
In that not all information from the police report was included in the
database was a setback. Of particular interest would have been the officer’s
description and diagram of each crash.
Crash sample size was lower than what would have been desired. Two
consecutive years of data would have been better, but because of cost
limitations in purchasing the data and time limitations in analyzing it, a second
year of data was not pursued.
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ii.

Transitional Time Period Classification
A two-hour period after sunrise and a two-hour period before sunset (a

four-hour window total) were set as a way to objectively classify periods of the
day when the sun may be problematic for drivers. It is assumed that since a
highly disproportionate number of crashes occurred during this time for
motorists traveling towards the sun, that the sun’s glare was a contributing
factor. However, this time window does not account for seasonal variations in
the sun’s angle and position relative to the horizon and “speed” at which the
sun traverses the sky. There may be crashes here that were affected by the
sun not in this window of time and vice versa. Also, road direction was used to
determine whether a motorist was driving towards the sun, but the direction
listed was general and does not account for some directional variation. A
study is wanting still in developing a model that would estimate the sun’s
impact on driving by time of day and season, from which this study could have
benefited.

B. External Validity
i.

Similarities and Differences with Other Communities
In this study, factors that threaten external validity most were the

location/setting and the sample selection. Other large Amish and Old Order
Mennonite communities, such as Holmes County, OH, and north central
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Indiana, have different roadway alignments, geometries, and geographies.
Indiana has far fewer curves and grades in the roads, while Holmes County
may have even steeper and more frequent grades than Lancaster County.
The samples of both the motorists and the buggy drivers may also
present problems in duplicating these results to other settings. The Amish and
Old Order Mennonites in other states may have different travel behaviors and
training. For example, the Old Order Mennonites around Harrisonburg,
Virginia, ride as passengers in motor vehicles and use motorized farm
equipment for travel frequently during the weekdays. Likewise, the culture of
motorist driving behavior differs from place to place. For example, the
attitudes (and therefore, errors) of a motorist in New York City is likely to
contrast to the rural mountain residents of central Pennsylvania. The same is
true for motorists and buggy drivers in Lancaster County with those in Holmes
County and those in northern Indiana.
However, the extent to which buggy crashes and the causative factors
vary substantially is minimal because the main components of the horse and
buggy crashes are omnipresent: speed differentials, motorist carelessness,
and miscommunication. If anything, the merits of external validity may not only
extend beyond buggies in other U.S. and Canadian settlements, but also to
motorized and non-motorized slow-moving vehicles in general.
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ii.

Results in Other Studies
In comparing the results in this study to studies in other Amish

settlements, the findings were similar, lending credibility to this study’s
external validity. ODPS and ODOT (2000) researchers found that the main
cause of crashes were not due primarily to visibility issues. Rather, the two
main causes identified were 1) speed differences between the buggy and
motor vehicles, and 2) motorists incorrectly identifying or being unaware of
buggy paths and turns. This study verifies that these two causes were major
factors in the cases studied, the latter being similar to ‘miscommunication.’
The results in this study also verify many of the qualitatively deduced
conclusions from a report prepared for Clark County, WI, which indicated the
following circumstances when crashes occur, including
•
•
•
•
•
•

iii.

Visibility for a horse and buggy driver at an intersection does not allow
sighting of cross traffic in time to stop
A buggy making a left turn is struck by a driver passing on the left that
thought the buggy was going straight.
A passing car strikes a buggy by not moving over far enough.
A horse and buggy fails to stop at a stop sign and is struck by cross traffic.
A driver on a straight stretch of road with no visibility problems or
inclement conditions strikes a horse and buggy in the rear simply by not
paying attention.
A vehicle cresting a steep hill does not see a buggy partially in the vehicle
lane in time to avoid a collision (Foth & Van Dyke and Assoc, Inc, 2003,
18).

Conclusion
In conclusion, the internal and external validity of this study were

controlled as well as can be for this level of inquiry. A larger sample size,
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complete or more thorough descriptions of the crashes, and a precise
methodology for calculating the effect of the sun’s glare would have all been
desirable. However, the findings in this study echo the findings in other
studies, lending credibility to the present methodology.
In review, this study analyzed 76 buggy crashes from 2006 and
categorized them into four primary crash types based on the existing data.
This study then analyzed each crash type for readily evident and probable
causative factors in each crash type. This study then reviewed the extent to
which visibility as it relates to conspicuity is a primary causative factor in
buggy crashes. This study demonstrated through qualitative analysis that
buggy conspicuity is not one of the most critical issues in buggy crashes. The
most critical issues identified among the 76 crashes were speed differences
between motor vehicles and buggies, careless practices and misbehavior, and
miscommunication from the buggy to the motorist.
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A. Police Crash Report Form
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B. Crash Narratives
* Buggy driver committed causative action
** Both parties committed causative actions

Buggy Rear-Ended at Midblock
01
Saturday, 1/7/06, 5:00pm, icy road, snowing: A 25yr old male buggy driver was rear
ended in the right lane on a downhill by a 21yr old male PA motorist. The motorist was
driving too fast for the conditions, The motorist was charged with aggressive driving.
Speed limit 55mph.
02
Wednesday, 2/8/06, 8pm, dark, icy road, snowing: A 29yr old male buggy driver was
rear ended in the right lane on a downhill by a 22yr old female PA motorist who was
driving too fast for the conditions. The motorist was charged with aggressive driving.
Speed limit 40mph.
03
Wednesday, 2/8/06, 5:55pm, dark: A 43yr old male buggy driver was rear ended in the
right lane at the crest of a hill by a 46yr old female PA motorist who was driving too fast
and committed another unspecified action. The motorist was charged with aggressive
driving. Speed limit 45mph.
04
Tuesday, 2/28/06, 5pm, clear: A 25yr old male buggy driver was rear ended in the right
lane by a 26yr old male PA motorist, who was speeding and committed another
unspecified action. The driver was charged with aggressive driving. Traveling south 68
minutes before sunset. Speed limit 45mph.
Ambiguous
05
Sunday, 2/26/06, 9:38pm, dark: A 20yr old male buggy driver was rear ended at the 7
o’clock position in the right lane by a 20yr old female PA motorist who made a sudden
slow or stop. The motorist was charged with aggressive driving. Speed limit 45mph.
06
Saturday, 2/25/06, 2:40pm, clear: A 31yr old male buggy driver was rear ended in the
right lane on an uphill by a 37yr old male PA small truck driver who was distracted.
Speed limit 35mph.
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07
Thursday, 4/20/06, 7:18pm, clear: A 49yr old female buggy driver was rear ended in
the right shoulder on an uphill by a 71yr old male PA motorist operating a van. The
action of the motorist was classified as “other.” The motorist was traveling west 57
minutes before sunset, so glare may have been a causative factor. Speed limit 25mph.
08
Monday, 3/6/06, 8:10am, clear: A 22yr old male buggy driver was rear ended in the
right lane by a 17yr old female PA motorist who was distracted and tailgating. The
motorist was charged with aggressive driving. Speed limit 45mph
09
Friday, 3/24/06, 7:40pm, dark: A 15yr old male buggy driver was rear ended at the 7
o’clock position in the right lane by a 20yr old male FL motorist who was distracted
because he was using a cell phone. Speed limit 40mph.
10
Friday, 3/17/06, 8:18pm, dark: A buggy driver was rear ended in an unspecified
location on the road by a 63yr old male PA motorist operating an SUV. An obstacle in
the road triggered the accident; the motorist then struck the buggy, then hit a fixed
object, then hit a utility pole, and finally overturned before coming to rest. No specific
causative action on the part of the buggy or the motorist was attributed to the crash.
Speed limit 50mph.
11
Sunday, 4/23/06, 7:27am, wet road, clear: A 56yr old male buggy driver was rear
ended in the right lane by a 37yr old female PA motorist who was distracted. Both were
traveling to the east at 7:27am, thereby driving into the sun 71 minutes after sunrise,
though glare was not specifically indicated as a factor in the crash. Speed limit 45mph.
12
Saturday, 4/29/06, 3:35pm, clear: A 36yr old male buggy driver was rear ended in the
right lane on a left curve by an 86yr old male PA motorist who was distracted. Speed
limit 55mph.
13
Wednesday, 4/19/06, 7:12am, clear: A 75yr old male buggy driver was rear ended at
the 7 o’clock position in the right lane by a 53yr old male PA motorist. The action of the
motorist was classified as “other.” Both were traveling to the east at 7:12am, thereby
driving into the sun, though glare was not specifically indicated as a factor in the crash.
Speed limit 40mph.
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14
Sunday, 4/23/06, 3:45pm, clear: A 30yr old male buggy driver was rear ended in the
right lane on a left curve going downhill by a 55yr old male PA motorist who was
operating an SUV and driving too fast. The motorist was charged with aggressive
driving. Speed limit 30mph.
15
Saturday, 6/24/06, 3:48pm, clear: A 72yr old male buggy driver was rear ended in an
unspecified forward-moving lane by a 48yr old female PA motorist. The action of the
motorist was classified as “other.” Speed limit 45mph.
16
Friday, 6/9/06, 3:19pm, wet road, clear: A 48yr old male buggy driver was rear ended
in the right lane by an 80yr old male PA motorist. The action of the motorist was
classified as “other.” Speed limit 55mph
17
Sunday, 7/9/06, 10:26pm, dark: A 15yr old male buggy driver was rear ended in the
right lane on a downhill by a 20yr old male PA motorist who was driving too fast,
causing the buggy to overturn and/or roll. The motorist “had just crested the hill and
tried to stop, but was unable.” The motorist was charged with aggressive driving. Two
teenage occupants in the buggy sustained major injuries, while a third teenage buggy
occupant suffered minor injuries. Speed limit 50mph. (Kiner, 7/11/06).
18
Saturday, 8/12/06, 10:26am, clear: A 54yr old male buggy driver was rear ended in the
right lane by a 58yr old male PA motorist who was distracted and committed some other
unspecified action. The buggy driver sustained major injuries. Speed limit 50mph.
19
Friday, 9/1/06, 1:46pm, clear: A 54yr old male buggy driver was rear ended in the right
lane on a downhill by a 32yr old male MD motorist who was distracted while operating a
small truck. The buggy overturned and/or rolled. The buggy driver sustained moderate
injuries, and submitted this letter to the local newspaper:
“On Sept. 1, as I was driving north on 772 near Leola in my horse-and-buggy, a motorist
failed to see me and hit me in back. The damage to the carriage was extensive, and the
horse had a broken leg. Thanks to the vet who showed up very soon and put the horse
to sleep. I escaped with minor injuries. Thanks to the ambulance crew. They were very
nice. And a special thanks to the people who brought my wife and son to the accident
scene” (‘Many Helped in Accident,’ A8).

Speed limit 40mph.
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20
Sunday, 9/10/06, 8:11am, clear: A 38yr old male buggy driver was traveling east and
was attempting a left hand turn from the right lane at a four-way intersection on an
uphill. A 73yr old male PA motorist coming from behind rear-ended the buggy, knocking
the buggy forward 67 feet. The buggy was demolished. Since it was 91 minutes after
sunrise, the brightness of the sun may have obstructed the motorists’ vision, especially
given the inclined surface. The motorist was charged with aggressive driving and
tailgating. Speed limit 40mph on both roads. (Hoober, 9/11/06).
21
Sunday, 10/8/06, 5:45pm, clear: A 42yr old male buggy driver was rear ended in the
right lane on an uphill by an 18yr old male PA motorist who was driving too fast for
conditions. The motorist pushed the buggy into the guardrail. A glare was identified from
driving towards the sun, as both were traveling to the west at 5:45pm. The buggy had
eight occupants, the driver’s wife and six children, ages 2 to 15. Three of them suffered
major injuries and five of them suffered moderate injuries. Speed limit 55mph.
22
Sunday, 10/8/06, 8:25am, clear: A 21yr old male buggy driver was rear ended at the 7
o’clock position in the right lane by a 68yr old female PA motorist who was traveling too
fast. Both were traveling to the east at 8:25am, thereby driving somewhat into the sun,
though glare was not specifically indicated as a factor in the crash. The motorist was
charged with aggressive driving. Speed limit 45mph.
23
Thursday, 12/21/06, 7:14am, dawn: A 32yr old female buggy driver was rear ended in
the right lane at the crest of a hill by a 72yr old male PA motorist who was operating a
bus and failed to maintain proper speed. The buggy was demolished. Speed limit
45mph. (‘Police Roundup,’ 12/22/06).
24
Thursday, 11/23/06, 3:53pm, clear: A 44yr old male buggy driver was rear ended at
the 8 o’clock position in the right lane on an uphill by a 58yr old male PA motorist who
was operating a van and driving too fast. The motorist was charged with aggressive
driving. Speed limit 40mph
25
Sunday, 12/17/06, 6:21pm, dark: A 56yr old male buggy driver was rear ended in the
right lane by a 19yr old male PA motorist who had fallen asleep at the wheel. Speed
limit 45mph.
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26
Thursday, 12/14/06, 4:31pm, clear: A 22yr old male buggy driver was rear ended in
the right shoulder by a 30yr old male TX motorist who was driving too fast for the
conditions. Both were traveling to the west at 4:31pm, thereby driving somewhat into the
sun. The motorist testified that he did not see the buggy until the last moment because
the sun was shining in his eyes. Two of the buggy occupants, a mother and baby,
suffered moderate injuries. Speed limit 55mph.
27
**Sat, 12/16/06, 4:40pm, dusk: A 41yr old male buggy driver was rear ended in the
right lane by a 48yr old male PA motorist who was operating a small truck and driving
too fast. The buggy was cited for not using special equipment; a news report said the
existing lights were not illuminated at the time of the crash (Hambright, 12/18/06). Both
were traveling west at 4:40pm, thereby driving towards the sun, though glare was not
specifically indicated as a factor in the crash. Speed limit 50mph.
28
Tues, 12/19/06, 7:15pm, dark: A 24yr old male buggy driver was rear ended in the right
lane by an unidentified motorist who committed a hit-and-run. The motorist was charged
with speeding and aggressive driving. Speed limit 35mph.
29
Sat, 12/2/06, 11:59am, clear: A 24yr old male buggy driver was rear ended in the right
lane by an intoxicated 28yr old male PA motorist who was tailgating. The motorist was
charged with aggressive driving. The passenger was also intoxicated. One buggy
occupant suffered major injuries and the other suffered minor injuries.
Speed limit 40mph
30
Sunday, 11/19/06, 6:25pm, dark: A 24yr old male buggy driver was rear ended in the
right lane by a 34yr old male PA motorist who was intoxicated. The motorist ran over the
buggy, setting the horse free without injuries and continued driving a short distance
before stopping. The motorist was fleeing another accident scene a little over a mile
back where he had attempted to pass a buggy but clipped the horse as he merged back
into the right hand lane. The horse was set free and jumped on a parked vehicle, then
was struck by an oncoming SUV. The occupants of the buggy sustained one major and
six moderate injuries. Speed limit 40mph.
31
Saturday, 12/9/06, 2pm, clear: A 30yr old male buggy driver was rear ended in the
right lane on an uphill by a 76yr old male PA motorist who was distracted. The motorist
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pushed the buggy into another vehicle. The motorist at that time committed a second
undefined action. A glare was attributed in part to the crash. One buggy occupant
suffered major injuries and a second suffered minor injuries. Speed limit 45mph.
Lancaster New Era #1
Tuesday, 10/10/06, 4pm, clear: “A car driven by a 17-year-old Quarryville boy clipped a
horse-drawn buggy... The boy and the buggy driver, (a 67yr old female) ..., were not
injured. Police said the boy was driving north and came up on the buggy after he
crested a small hill. He swerved, but the right corner of his 2002 Chrysler Sebring hit the
right rear corner and wheel of the buggy...” (Hoover, 10/11/06).
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Buggy Attempted a Left Turn off the Main Road
32
*Sunday, 1/22, 11:05pm, rain: A 16yr old male buggy driver was making an
improper/careless left hand turn at a T intersection off the main road onto a local road
and was struck at the 3 o’clock position by a 48 yr old female PA motorist coming in the
opposite direction. Speed limit 40mph main road, 35mph local road.
33
Ambiguous, possible explanations
*Sunday, 2/19, 10:02pm, dark: Possible Scenario 1: A 16yr old male buggy driver was
heading uphill and making a left hand turn onto a one lane road in midblock and was
struck at the 9 o’clock position by a 20 yr old female PA motorist. The buggy may have
made an abrupt left turn as the motorist was attempting a pass. Possible Scenario 2:
The buggy driver was coming off a one-lane driveway and onto a main road at
midblock, turning left, when a motor vehicle coming in the opposite direction struck the
buggy at the 9 o’clock position. The buggy may have gone without clearance.
This crash is difficult to reconstruct because the road is two lanes, but is identified as a
one-lane road in the police report. This could have been a human error in entering a
wrong number or it could have meant the side road/driveway was one lane. The area
had street lights, so was likely in a village. The buggy was charged with an
improper/careless turn, and the accident resulted in one major injury. Speed limit
55mph.
34
**Wednesday, 2/15, 1:50pm, clear: A 46 yr old male buggy driver made an
improper/careless left turn off the road at midblock and was struck at the 11 o’clock
angle by a 21 yr old female PA motorist who was making a careless pass. The motorist
was also charged with aggressive driving. Speed limit 45mph.
Ambiguous, possible explanation
35
*Saturday, May 13, 10:15am, clear: A 19 yr old male buggy driver was attempting an
improper/careless left turn into a driveway and sideswiped a 47yr old PA male heavy
truck driver going in the same direction. There was no specified o’clock impact point,
which is odd to be accompanied by a sideswiped description, and it is odd that the
buggy sideswiped the truck. This may mean the horse spooked and hit the truck. There
was one minor injury. Speed limit 45mph.
36
Sunday, June 4, 2:23pm, clear: A 70yr old male buggy driver was making a left hand
turn onto a driveway at midblock when a 46yr old male PA motorist driving a small truck
attempted a pass and failed, striking the turning buggy at the 8 o’clock position. The
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impact was strong enough to overturn the buggy. The motorist was charged with
aggressive driving and careless passing. Speed limit 55mph.
37
Thursday, 9/28/06, 6:40am, dawn: A 35yr old female buggy driver was going g south
and attempting a left-hand turn from the right lane onto a driveway at mid-block when
the buggy driver’s control mechanism malfunctioned in an unspecified way (likely lost
control of the horse). A 25yr old male PA motorist heading in the opposite direction
(north) struck the buggy in the northbound lane at the 2 o’clock position. No injuries
were sustained, only vehicle damage. Speed limit 45mph.
38
Thursday, 9/28/06, 9:05am, clear: A 17yr old female buggy driver was making a left
turn from the right lane of the main road to a local road. A 40yr old female PA motorist
driving an SUV and coming up from behind attempted to pass but sideswiped the buggy
at the 8 o’clock position as the buggy was beginning the turn, and then hit a highway
sign before coming to rest. The motorist was charged with aggressive driving and a
careless pass. Speed limit 45mph on main highway.
39
Thursday, 9/28/06, 2:34pm, clear: A 24yr old male buggy driver was heading south on
the main road and attempting a left hand turn onto a local road from the right lane at a
T-intersection at the crest of a hill. A 74yr old female PA driver from behind sideswiped
the buggy at the 9 o’clock position as the buggy was beginning to turn. The motorist
was charged with aggressive driving and careless passing. No injuries, only property
damage. Speed limit 35mph.
40
Ambiguous, possible explanation
*Sunday, 11/5/06, 11:06pm, dark: An 18yr old male buggy driver fell asleep while
riding in his buggy. The horse made a left hand turn at a T intersection onto the side
street when a 51yr old male Delaware motorist driving an SUV and coming from behind
struck the buggy at the 9 o’clock position as the buggy turned. The buggy driver was
charged with driving on the wrong side of the roadway. Speed limit 40mph both roads.
Lancaster New Era (case not in database, excluded from this study’s discussion)
Tuesday, 1/3/06, 5pm, dusk: A 56yr old male buggy driver was traveling south and had
slowed his buggy, waiting for a break in traffic, so he could turn onto a local road. Just
as he started making the turn, a car passed him on the left, hitting the horse and
breaking the animal's front leg. The motorist never stopped, but continued to drive
south. A veterinarian came to euthanize the horse. The car was damaged on the
passenger side and lost a side mirror at the scene (Kelley, 1/5/06).
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Motorist Attempts to Pass a Forward-Moving Buggy
41
Saturday, 5/20/06, 12:54pm, clear: At a T-intersection, a buggy, driven by a 46yr old
male, was traveling in the right shoulder when it was sideswiped in the same direction at
the 11 o’clock position by a 65yr old male NY motorist who was making a careless pass.
The motor vehicle knocked the buggy into an embankment. The highway has wide
shoulders that buggies use. The motorist had likely been passing the buggy and came
back over too soon, hitting the front end, or underestimated the space between the
travel lane and the shoulder. The motorist was charged with aggressive driving. Speed
limit 55mph on main road, 45mph on side road.
42
Saturday, 7/29/06, 10:39am, clear: A 26yr old male PA motorist attempted to pass a
buggy driven by a 41yr old female. As the motorist began the pass, he sideswiped the
buggy at the 7 o’clock position, causing the two buggy occupants to suffer moderate
injuries. The motorist was charged with aggressive driving, including a careless pass.
Speed limit 45mph.
43
Monday, 8/21/06, 4pm, clear: An 89yr old male PA motorist operating a small truck
attempted to pass on an uphill a buggy driven by a 42yr old male. As the motorist began
to pass, he sideswiped the buggy at the 7 o’clock position, causing the buggy to
overturn and/or roll. The three buggy occupants suffered two moderate and one minor
injuries. The motorist was charged with aggressive driving, including a careless pass.
Speed limit 55mph.
44
Insufficient information
Thursday, 9/14/06, 9:13pm, dark and foggy: A 74yr old male buggy driver was
sideswiped in the same direction at the 8 o’clock position by a 74yr old female PA
motorist operating a small truck, causing the buggy to overturn and/or roll. The motorist
had committed an unspecified causative action. No injuries. Speed limit 45mph.
Ambiguous, possible explanations
45
Saturday, 10/7/06, 6:14pm, clear: Traveling east, an 80yr old male PA motorist
operating a small truck attempted to pass on an uphill a buggy driven by a 53yr old
female. The sequence of events for the motorist included 1) Careless pass, 2) Too fast,
and 3) Failure to maintain proper speed. The buggy was rear-ended by the motorist at
the 7 o’clock position. Speed was a causative factor. The motorist was charged with
aggressive driving, including a careless pass. The accident occurred 30 minutes before
sunset, though both vehicles were traveling east. Speed limit 55mph.
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Given the information here, there are two possibilities of what may have happened:
A) The motorist may have carelessly passed another vehicle first (another buggy?),
passed too quickly, and then struck the buggy in the rear.
B) The motorist may have struck the buggy during the first sequence of events, then
fled the accident (too fast), then the vehicle quit running because of damage from the
accident (fail to maintain proper speed) and abandoned it. A similar chain of events
happened at the 12/16/06 accident.
46
Monday, 10/16/06, 6:15am, dark: A 30yr old female PA motorist operating an SUV
attempted to pass on a downhill a buggy driven by a 27yr old male, but rear-ended the
buggy at the 7 o’clock position, causing the buggy to overturn and/or roll. Even though
the vehicles were traveling east in the morning, there was still about 75 minutes before
sunrise. The motorist was charged with aggressive driving, including a careless pass.
Speed limit 45mph.
47
Thursday, 10/26/06, 8:36pm, dark: A 29yr old PA motorist operating a small truck
attempted to pass on a downhill a buggy driven by a 19yr old male. As the motorist
began the pass, he rear-ended the buggy at the 7 o’clock position. He was charged with
aggressive driving. Speed limit 55mph.
48
Saturday, 12/16/06, 7:25pm, dark: A 23yr old male PA motorist attempted to pass on a
downhill a buggy driven by a 17yr old male. The motorist struck the buggy at the 6
o’clock position. The following account is given by a local newspaper:
Police said (a 23yr old male PA motorist) was driving a red Ford Focus south on North
Belmont Road near Route 30 about 7:25 p.m. when he hit the back of a buggy, police
said. The impact flipped the buggy on its side and injured three people inside ... The
three occupants, all 17-year-old males, were able to free themselves from the buggy.
During his attempt to flee, the car broke down because of a flat tire caused by the
accident ... The motorist then pushed the disabled vehicle off the road and fled on foot.
... The motorist was charged with driving under the influence of alcohol, driving with a
suspended license, hit and run and other traffic violations. (Hambright, 12/18/06, A1).

The motorist was charged with aggressive driving, and “speed related” was a causative
factor. Speed limit 35mph.
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Buggy Attempts to Cross a Main Road on a Local Road
49
*Sunday, 1/29/06, 10:56pm, dark and foggy: A 23 yr old male buggy driver ran a stop
sign to cross a four-way intersection. The buggy was struck in the far lane at the 2
o’clock position by a 17 yr old male PA motorist. The accident resulted in one major
injury. Speed limit 55mph one direction, 45 mph another. (Hoober, 1/30/06).
50
*Saturday, 2/25/06, 4:29pm, clear: A 36 yr old male buggy driver made a left turn from
a driveway at mid block. The buggy was struck in the near lane at the 11 o’clock
position by a 54 yr old female PA motorist. The buggy driver was charged with an
improper entrance. The travel direction was east, and it was 1hr 22min before sunset.
Speed limit 45mph.
51
**Friday, 5/26/06, 7:38am, foggy: A 49 yr old male buggy driver crossed without
clearance a 4wy intersection with red flashing light. The buggy was struck in the far lane
at the 3 o’clock position by a 31 yr old male NJ motorist who was going too fast. The
buggy was pushed into the vehicle of a 40 yr old male PA motorist, who was stopped at
the time. The NJ motorist was charged with aggressive driving. Speed limit 40mph and
45mph. (‘Four Injured in Car-Buggy Crash,’ 5/27/06).
52
*Thursday, 5/11/06, 11:11am, clear: A 44yr old male buggy driver going downhill
crossed without clearance a four-way intersection when he was struck in the far lane at
the 3 o’clock position by a 30yr old PA male motorcyclist. The impact caused the buggy
to overturn and/or roll. Speed limit 45mph and 35mph.
53
*Thursday, 6/15/06, 5:28pm, clear: A 14yr old female buggy driver made an improper
entrance onto a main road at midblock and was struck by a 23 yr old PA male
motorcyclist. The buggy was traveling west 3hrs and 7min before sunset. Buggy vehicle
movement was described as “other." Speed limit 55mph.
54
*Friday, 9/15/06, 10:10am, rain: A 78yr old male buggy driver ran a stop sign and
attempted to cross a 4wy intersection when he was struck in the far lane at the 2 o’clock
position by 54yr old male PA motorist. Speed limit 45mph and 40mph.
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**Saturday, 9/23/06, 7:40pm, rain at dusk: A 20yr old male buggy driver ran a stop
sign at a T intersection while turning left on an uphill road and was struck in the 9
o’clock position by a 30 yr old PA van driver who was drunk. The accident resulted in a
fatality and a major injury. The buggy travel direction was west, which may have caused
significant glare at sunset if the rain did not include a heavy cloud cover. Speed limit
55mph and 35mph.
56
*Saturday, 11/11/06, 8:03pm, dark: A 27yr old male buggy driver was going downhill
and crossed a 4wy intersection without clearance after stopping and was struck at an
angle in oncoming traffic by a 61yr old PA motorist. Speed limit 25mph and 25mph.
57
*Friday, 12/8/06, 5:42pm, dark: A 20yr old male buggy driver was crossing a 4way
intersection without clearance after stopping and was struck in the 5 o’clock position in
the far lane by a 53yr old DE driver who was operating an SUV. The motorist claimed
that the buggy “pulled into (my) path.” Speed limit 50mph and 40mph. (Hoober, 12/9/06,
B1).
58
*Wednesday, 11/29/06, 4:22pm, rain and fog: A 17yr old female buggy driver ran a
stop sign while crossing a four-way intersection and was struck at an angle at the 12
o’clock position by a 35yr old male PA van driver. No injuries. Speed limit 45mph and
25mph.
59
Insufficient information
*Friday, 12/8/06, 7:06pm, dark: On a downhill, a buggy was struck at an angle at 3
o’clock by a 30yr old male PA motorist operating a van. The buggy then overturned
and/or rolled. No buggy driver was identified, only a 16yr old male who was in the front
right seat. The buggy had committed an unspecified causative vehicle movement/action
and was traveling in an unspecified location on the road. A local newspaper reported
the following:
A horse-drawn buggy and a minivan collided on a Little Britain Township road shortly after 7 p.m.
Friday, but no serious injuries were reported. The buggy entered the 300 block of Ashville Road
from a private drive and was struck in the right side by a 1998 Ford Windstar driven by Perry
Duncan, 20, of Oxford, Lancaster state police said. The buggy rolled over, and a 16-year-old boy
was ejected, police said. He and Duncan had minor injuries. A 7-year-old girl and a 3-year-old
girl, who were in child-safety seats in the back seat of the van, were not injured, police said.
(Hoober 12/12/06, B5).

Speed limit 45mph.
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*Monday, 12/18/06, 1:05pm, clear: A 61 yr old female buggy driver ran a stop sign to
cross a 4wy intersection and was struck at the 11 o’clock position by a 60 yr old female
PA heavy truck driver. The intersection location was at the crest of a hill. The truck
pushed the buggy into the embankment, and then the truck continued to hit a building. A
local paper carried the following description:
“(A 61yr old female buggy driver) is in fair condition at Lancaster General Hospital. She had
moderate injuries, and the horse pulling her buggy was killed in the 1:05 p.m. crash that
happened at the Noble Road intersection .... Her buggy was heading east on Noble Road. When
the woman tried to cross Route 472, the buggy was struck by the southbound truck ... The buggy
traveled 100 feet after the impact and hit an embankment. It then traveled down the embankment
for about 400 more feet and struck a silo, police said” (Hoober, 12/19/06, A6).

Speed limit 35mph and 40mph.
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Motorist Attempts to Enter an Intersection from a Local Road
61
Friday, 1/6/06, 4:16pm, clear with wet roads: A 44yr old female buggy driver was
sideswiped in the opposite direction at the 11 o’clock position by a 55yr old male PA
motorist who was making a careless turn (possibly from a driveway) at midblock on a
downhill. The motorist was charged with aggressive driving. 38 minutes before sunset.
Speed limit 40mph
62
Sunday, 4/2/06, 11:10am, clear: At a T-intersection, a buggy, driven by a 12yr old male
and carrying eight passengers aging from 14 to 1, was traveling straight through an
intersection. A 58yr old female PA motorist who was operating a small truck made an
improper/careless entrance to the highway in the form of a left turn from the local road,
cut in front of the buggy which was traveling in the opposite direction, and side-swiped it
at the 11 o’clock position. The buggy overturned and/or rolled. The motorist was
charged with aggressive driving. Three buggy occupants suffered minor injuries. Speed
limit on both roads 25mph.
63
Insufficient information
Saturday, 10/28/06, 7:59pm, dark: At a four-way stop-sign controlled intersection, a
20yr old male buggy driver was struck at an angle at the 5 o’clock position by a 21yr old
female PA motorist who was distracted. Speed limit 55mph main road, 45mph local
road.
64
Sunday, 10/29/06, 10:04pm, dark: At a four-way stop sign controlled intersection, a
20yr old male buggy driver was struck at the 9 o’clock position by a 28yr old male PA
motorist who was intoxicated. The motorist was traveling too fast and ran a stop sign,
striking the buggy. Both buggy occupants were ejected from the buggy and sustained
major injuries. Speed limit 45mph on the main road and 35mph on the local road.
(Hambright, 11/1/06).
65
Sunday, 12/24/06, 6:52pm, dark: At a stop-sign controlled T-intersection, a 22yr old
male buggy driver who was traveling on the main road was struck at the 3 o’clock
position by a 24yr old male motorist who went without clearance at the stop sign. The
motorist was likely entering the main highway and ran out into the buggy as it was
passing by in the near lane. The motorist was charged with aggressive driving. Speed
limit 55mph main road, 35mph local road.
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Motorist Strikes a Buggy Traveling in the Opposite Direction
66
Saturday, 6/10/06, 6:53pm, clear: A 29yr old male buggy driver was struck head-on at
the 11 o’clock position by a 27yr old female PA motorist who had made incorrect
compensation on a curve and then, after striking the buggy, committed another
unspecified action. Speed limit 45mph.
67
Tuesday, 9/5/06, 6:20pm, clear: Traveling south, a 37yr old male PA motorcyclist
attempted to pass a buggy driven by a 21yr old male buggy driver traveling north. The
crash was on a local road with a dirt or gravel surface. Midway through the “careless”
pass, the motorist sideswiped the buggy in the opposite direction at the 9 o’clock
position, causing the motorcyclist to suffer major injuries. Speed was a causative factor.
The motorcyclist was charged with aggressive driving, including a careless pass. Speed
limit 55mph.
68
Wednesday, 10/25/06, 8:08pm, dark: A 42yr old male buggy driver was sideswiped in
the opposite direction at the 8 o’clock position by a 17yr old female PA motorist. The
motorist then hit a fixed object. The motorist was traveling too fast and was charged
with aggressive driving. Speed limit 35mph.
69
Ambiguous
*Friday, 12/29/06, 3:48pm, clear: On an uphill and while traveling west into the sun, a
30yr old male buggy driver was struck head-on at the 3 o’clock position by a 28yr old
female PA motorist. The buggy driver was distracted. It was 59 minutes before sunset.
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Other Crash Types or Unclear Classification
70
Insufficient information
*Wednesday 3/8/06, 5:50pm, clear: A buggy with a 2yr old male passenger and no
specified driver struck a 37yr old male PA motorist at an angle at the 3 o’clock position
at midblock to the left of the traffic way. The buggy then overturned and/or rolled,
causing one minor injury. The causative action on the part of the buggy is unknown.
Speed limit 40mph.
71
Ambiguous, possible explanation
Saturday, 4/15/06, 3:15pm, clear: A 13yr old male buggy driver was struck at an angle
at the 3 o’clock position by a 49yr old male PA motorist who was driving a van. The
motorist was backing on a one-lane road when it struck the buggy, causing the buggy to
overturn and/or roll. It is possible that the motorist was backing out of a driveway and
didn’t see the buggy traveling on the road. Speed limit 40mph.
72
Ambiguous, possible explanation
Saturday, 5/22/06, 8am, clear and windy: While traveling uphill, a 74yr old male buggy
driver was struck at an angle at the 11 o’clock position by a 19yr old female PA motorist
who was driving too fast. The motorist was charged with aggressive driving. It is
possible that this was a case of a failed pass, and the motorist returned to her own lane
too soon and nicked the buggy. Speed limit 45mph.
Ambiguous, possible explanation
73
Tuesday, 5/16/06, 6:55pm, clear: A 20yr old female buggy driver was traveling west
when she was struck at an angle at the 2 o’clock position by a 37yr old male PA
motorist who was backing on the road. It was 80 minutes before sunset. It is possible
that the motorist was backing out of a driveway and didn’t see the buggy traveling on
the road. Speed limit 55mph.
74
Insufficient information
*Friday, 9/1/06, 8pm, dark and rainy: At a T-intersection, a buggy, driven by a 16yr old
male, struck an SUV at the 9 o’clock position driven by a 33yr old female PA motorist.
The buggy driver’s action was identified as “other.” No injuries. Speed limit 35mph both
roads.
Ambiguous, possible explanation
75
Saturday, 10/7/06, 3:10pm, clear: A 49yr old female buggy driver made a careless
pass when, in the oncoming traffic lane, she struck a 48yr old male PA motorist at an
angle at the 8 o’clock position. The motorist was operating a small truck and was
making an improper exit. One or both of the drivers were cited with aggressive driving. It
is possible that the buggy driver passed the small truck when it was going too slowly,
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and the small truck then sped up and pulled out in front of her. It is unlikely that this was
a buggy-passing-buggy case, given the driver’s age; this is mostly done by young
people. Speed limit 55mph.
76
Ambiguous
Sunday, 11/26/06, 3:15pm, clear: At a four-way stop-sign controlled intersection, a
65yr old male buggy driver was struck at an angle at the 1 o’clock position by a 19yr old
male motorcyclist who was changing lanes or merging while making a careless pass.
The motorcycle then hit an embankment and rolled over. It is not clear which direction
the motorcyclist was traveling relative to the buggy. The motorcyclist suffered minor
injuries and was charged with aggressive driving. Speed limit 55mph main road, 25mph
local road.
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C. Characteristics of Crashes by Angle Struck

Intersctn IIlumination

Grade

Align

Rear‐End
Straight

33

43%

Sdw opp

Head‐on

37%

7

9%

4

5%

2

3%

74

Total
2

3%

3

4%

1

1%

46

61%

1

1%

12

16%

13

17%

4

5%

47

62%

97%

2

3%

Level

18

24%

19

25%

5

7%

Uphill

7

9%

3

4%

1

1%

Downhill

8

11%

4

5%

Crest of hill

2

3%

1

1%

1

1%

21

28%

15

20%

6

8%

Dawn

1

1%

1

1%

0%

2

3%

Dusk

1

1%

1

1%

0%

2

3%

12

16%

7

9%

0%

20

26%

1

1%

3

4%

0%

4

5%

34

45%

12

16%

4

5%

52

68%

3

4%

3

4%

11

14%

0%

1

1%

13

17%

7%

4

5%

38

50%

4

5%

Daylight

Night, no st. lights
Night, st. lights
Mid‐block
T‐int
4wy stop sign/flashing lgts
Alcohol

0%

5

7%

1

1%

11

14%

21

28%

8

11%

2

3%

2

3%

2

3%

4

5%

3

4%

Careless Backing
Careless Pass

Auto Driver Action

Angle

Curve

Aggressive driving

1

5

5

7%

Careless Turn
Poor Compensation at Curve
Distracted

3

1

1%
4%

2

1%
2

1

1%

2

3%
1

8

11%

1

3%

3%

1%

1%

Driver Drinking

2

3%

13

17%

2

3%

1

1%

9

12%

0

0%

Fail to maintain proper speed

2

3%

2

3%

Fatigue

1

1%

1

1%

Going w/o clearance or ran stop

2

3%

2

3%

Improper Exit

1

1%

1

1%

3

4%

Speed‐related/Speeding

Buggy Dvr Action

Sdswp

28

14

18%

17

22%

Sudden Slow/Stop

2

3%

2

3%

Tailgating

3

4%

3

4%

Careless pass

1

1%

1

1%

0

0%

Distracted
Driving on wrong side of road

1

1%

1

1%

Fatigue

1

1%

1

1%

Going w/o clearance or ran stop

8

11%

8

11%

Improper Entrance

2

3%

2

3%

Improper/Careless turn

3

4%

5

7%

Vehicle failure: driver control

1

1%

1

1%

1

1%

1

1%
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